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Step  1  Choose  Your  Bands! 


Jj  Single  Band:  2  Meiers 

Todays  man  popular  band  the  best  place  for  new 
hum  to  meet  old  hands.  Irani  good  operating 
procedures.  Very  fnertdl),  ihousaixta  of  open 
repealer*  &  autopaiches  everywhere.  Grcal  for  on/ 

off-ifte-ruiid  help.  Crowded,  though,  especially  sn 
L'iticK.  Single-biiiKt  mobile  is  my  to  leam  &  use. 
No-Code  friendly! 


J  Multiple  Band- 
■  2  Meter  440MHz 

The  [w\i  niitsi  popLikLt  FM  bands.  A  slljumJ"' muM: 
high  activity  &  special  group  diarine^  this  i& 
becoming  rhe  amateur's  ravoriie  mobile  rfg,  Install 
control  of  either  band-  and  you  can  <1  up  \  our  sljlion 
as  a  crassband  full-duplet  repealer  Gateway  into 
chanced  operatiitf  systems  tinavailabk  on  2M. 


6  2 

METERS 


440  MHz 

Nen  mm  popular  band  lea  crowded  with  more 
hish-teth,  smaiT  repealers  offering  wmpatdL 
rcnWb«^lmkine.  distal-voice  itcofda^  Some 
are  limited-access  (fU.  Allows  crossband  repeating 
between  .singlcband  handheld*  &  dualband  niobile*. 
440  gives  access  to  advanced  technical  info,  This  is 
where  she  pros  hang  wii!  No-Cock  friendly  1 

J 

J  2Meter  220MHz 

For  die  unconventional  thU  combines  the  most 

popular  i&  the  least  crowded  bands.  Gives  access  to 
the  people  &  services  on  2Ki  plus  the  privacy  & 
open  ^pjce  of  220.  plus  she  advantages  of  telephone- 
like  duplexing.  Valuable  where  pnvacv  is  a  oaten*. 


J  22<MHi 

Fairly  quiet  less  crowded  than  440,  with  almotf 
half  as  many  repealers  and  the  same  hjgMech 
functions  Plenty  of  open  charmed  for  semi-private 
conversation.  Great  place  to  meet  newcomers, 
youngsters.  Ideal  for  Ivam  family,  since  alt  classes 
have  voice  prtvilegtes  on  220.  No-Code  friendly! 


J 


!W4-WMHzl.2(,H/ 


If  you  live  and  breathe  radio,  ifiese  are  lite  bands  for 
youl  They  give  you  the  activity,  the  expandability 

and  the  novelty/  Purlieu lariy  useful  far  advanced 
h.ini-  aim  Wk  in  i'iiLir\  arid  Live  in  the  suburbs 


U  (IHz 

Radio's  new  frontier  for  ham  pioneers  Shorter  rat 
than  1M  or  22QM40  in  the  open,  but  penetraies  buikbi 
evendevatofs&underpwnd|<rages.  Excellent 
cities.  Crystal  clear  reception.  Signal  .*  can  be  *  bounc 
for  distance,  dumber  of  repeaters  increasing  fa 
than  any  other  band. 


-if 

JJl  MulriBand 

\Y  idesi  select  ion  ol  .i .  <  Lin  with]  M/-M0.  Add  6  V 
No-Code  Sky  wave  privileges.  Add  10M  for  No; 
itndTech-  PI  us  privileges,  Add  l.2GHzforthebigt 
If  you're  a  shortwave  buff,  add  scanning  and  5^ 
Additional  capacity  sold  as  add-on  modules. 
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Step  2  Choose  Your  Radio! 


IC-28H  2  Meters 


Ideal  siartcr  rig.  45 -W  single  band,  2 1  mem- 
ories. LCD  display.  ReceUe>  NOAA/WX 

IC-449H  440MHz 


3SW  UIIF  transceiver,  20  memories, 
scanning,  optional  autodial. 

IC-3230A/H  2  Meter/440  MMz 


One  much  control,  rotor -axled  conirois. 
25/45W  output,  simultaneous  reception, 
crossbiind  repeat,  1 5  memories/band, 

IC-901  Modular  MultiBand 


World's  onlv  6-band  mobile  amateur  radio,  2M/440\1Hz 
standard,  Optional  220MHz,  1 2GHz,  10M  6M,  2M-SSB. 
or  wideband  receiver. 


IC-228H  2  Meters 


IC-229H  2  Meters 


Same  as  IC-2S,  w/  color  display,  more 
skip  El  scan  features  &  priority  watch. 

IC-38A  220MHz 


Even  more  features  -  automatic  dialin 
50 W  power,  ultracompaa  case. 

IC-1201   1.2  GHz 


J 


Same  as  IC-28H,  with  220's  privacy,  25W 
&  21  memory  channels. 

IC-2410A/H  2  Meter/440MHz 


A  natural  for  the  city.  Penetrates  structures. 
10W  ouipuU  20  memories  &  priority  watch. 

IC-2330A  H  2  Meter/220  MH: 


Same  functions  as  IC-3230.  plus  Para  Watch 
for  receiving  2  signals  on  same  band 
simultaneously. 


Mosi  popular  &  least  used  bands  combi 
One-touch  control,  36  memories/baml 
variable  power  output,  hires  display, 


■ 
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Step3  Choose  ICOM! 

Br  1  -800-999-9877 

ICOM Anwfcato, 2360 IlotftAre N£,  &etevue.WA  980W  _  _ 

Al  iftfoUi  wcfcdftoni  lUfafBCt  to  clangs  vrffookt  Toftce-  or  uQimAyy  Al  ICOM  pChJu  s^iBcs^V 
AvCKd  FCC  WQtagttore  kmno  spuKhd  tnuMoni  M? T  t92 


Experience  the  Quail 


INTRODUCING  THE  HIGH  PERFORMANCE  500  MHZ 

SPECTRUM  ANALYZER  SCOPE  ADAPTOR 

TURN  ANY  SCOPE  INTO  A  FULL  FUNCTION  SPECTRUM  ANALYZER 


*  2   MHZ  TO  >600MH2 

*  80  dB  ON  SCREEN 

*  -110  dBm  SENSITIVITY 

*  0  -  50  dB  ATTENUATOR 

*  DC  ■  600  MHZ  DISPERSION 

*  1  YEAR  WARRANTY 


MADE  IN  THE  USA 

$549.95 

SUGGESTED  LIST  PRICE  $693.95 

PLUS 

EARLY  BIRD  DISCOUNTS 

SAVE  UP  TO  $250  VALUE 


n«  «MT 


QUALITY  -  PERFORMANCE  -  VALUE  -  FACTORY  ASSEMBLED 


A  MUST  FOR  EVERY  SHOP: 

The  SA500  Spectrum  Analyzer  Scope 
Adaptor  works  with  any  Oscilloscope*.. 
Just  one  connection  to  the  Vertical  and 
Trigger  inputs  and  your  scope  becomes  a 
full  function  Spectrum  Analyzer  ...Use 
the  SA500  as  a  Pan  Adaptor.,. Tune  up 
an  HT  Radio... Tune  Filters*  Duplexerss 
Cavities,  Mixers  and  Receivers,,, Check 
RF  Cables,  RF  Amps,  RF  Connectors, 
Antenna  Systems. ..Evaluate  all  RF  based 
Systems... All  this  in  one  simple  to  use 
low  cost  instrument  the  SA500  Scope 
adaptor  will  compliment  any  Ham  Shack, 
Radio  Service  Shop,  RF  Lab  or  EMI 
Test  Lab. 

EASY  TO  USE  AND  HOOK  UP: 

The  ITC  S  A500  Analyzer  Scope  Adaptor 
provides  unsurpassed  performance,  with 
just  half  a  dozen  easy  to  operate  controls 


and  only  two  simple  connections  to  your 
scope...  you  will  be  on  line  in  no 
time... even  if  you  have  never  used  a 
Spectrum  Analyzer  before. 

FEATURES,  ..FEATURES: 

The  Baseline  Clipper  controls  the  low 
end  signal  to  noise  ratio.  The  Video 
Filter  rejects  high  freq.  noise,  0  to  -  40 
dB  adjustable  input  Attenuator...  The 
variable  Dispersion  control  provides  full 
screen  signal  displays  from  DC  to 
600MHZ...  The  eleven  position  Center 
Frequency  select  switch  and  ten  turn 
Fine  Tone  control,  combined  wife  Opt.  I 
50  MHZ  Marker  Generator  makes 
accurate  frequency  identification  easy 
with  the  SA500„.  The  DC  to  600  MHZ 
dispersion  control  allows  full  80  dB  on 
screen  dynamic  range  without 
degradation  of  the  vertical  signal. 


PERFORMANCE  and  LOW  COST: 

The  SA500  Spectrum  Analyzer  Scope 
Adaptor  utilizes  FTC's  Proprietary  Log 
Amplifier,  which  provides  -110  dBm 
sensitivity  (.7  microvolts)  and  80  dB  on 
screen  dynamic  range...  Features  only 
found  on  Analyzers  costing  thousands  of 
dollars  more....  Now,  you  can  have  all 
these  features  when  combined  with  any 
scope  without  spending  a  small  fortune 
and  you  don't  have  to  settle  for  a  tried  old 
boat  anchor  from  the  local  swap  meet... 
Now,  you  get  full  use  of  your  scope  when 
combined  with  a  SA500  Spectrum 
Analyzer  Scope  Adaptor.   Not  a  Kit. 
100%  factory  assembled.   Full  1  year 
warranty.  MADE  IN  THE  USA.  If  you 
have  been  waiting  for  a  low  cost  high 
performance  Spectrum  Analyzer  at  an 
affordable  price  buy  today  and  take 
advantage  of  FTC's  introductory  offer. 


MODEL  SA500  SCOPE  ADAPTOR list  price  $695.95  INTRODUCTORY  price  $549.95  ___ 

Opt.  1    50  MHZ   Marker  generator...  list  price  $200.00   call  for  early  bird    SPECIAL  5SF 

Opt.  3    +/-  5KHZ  narrowband  filter.,  list  price  $450.00  introductory  price  $300.00  I  i 

Telescopic  21 n  flexible  right  angle  antenna ..* price       $9,95 

SPECIAL  INTRODUCTORY  OFFER  CALL  I -800-232-3501   TO  ORDER  OR  INFORMATION 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION.   M/C,  VISA,  AE.   DISCOVER,  CHECK  ,  MONEY  ORDER  OIL 

PRICES  RO,B.  Newport  Beach  CA.   (USA).  CA.  RESIDENTS  PLEASE  ADD  SALES  TAX  ■    DEALER  INQUIRES  WELCOME. 


Distributed  By  Navtec  1303  Avocada  Ave.,  Suite  193  Newport  Beach,  CA  92660    714-552-1469  FAX  714-721-8085 
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DIAMOND  ANTENNAS - 

THE  STANDARD  BY  WHICH  ALL  OTHERS  ARE  JUDGED 

ACCLAIMED  AS  THE  TECHNOLOGICAL  LEADER  IN  SINGLE  &  MULTIBAND  ANTENNAS 
WIDE-BAND  PERFORMANCE  •FACTORY  ADJUSTED/NO  TUNING  REQUIRED 
HIGHEST  GAIN  #UPS  SHIPPABLE  #HIGH  WIND  RATING  •FIBERGLASS  RADOME 
DC  GROUNDED  ©STAINLESS  HARDWARE 


Df4/WO/VI) 

/IMTffNNA 


X-500HNA 


RUGGEDIZED  BASE/ 
REPEATER  ANTENNA 


X 


COAX  CONNECTION 
AT  BASE  END 


HEAVY  DUTY  BASE/ 
RADIAL  ASSEMBLY 


STRONG  JOINT  COUPLINGS 


series 


MODEL 

BAND(MHz) 

GAIN(dBd) 

WATTS 

CONN 

HT 

i 

RATED  WIND/' 
MPH 

X-50A 

144/440 

4,5/7.2 

200 

UHF 

5,6 

135 

X-200A 

144/440 

6,0/8.0 

200 

UHF 

8.3 

112 

X-3G0A 

1 44/440 

6,5/9.0 

200 

UHF 

10.2 

112 

X-510NA 

1 44/440 

8.3/11.7 

200 

N 

17.2 

90 

X-510MA 

1 44/440 

8.3/11,7 

200 

UHF 

17,0 

90 

X-500HNA 

1 44/440 

8,3/11.7 

200 

N 

17,8 

90+ 

X-700HA 

144/440 

9.3/13.0 

200 

UHF 

24.0 

90 

X-220GA 

144/222 

6,0/7.8 

150 

UHF 

11.5 

112 

X-3200A 

144/222/440 

6.0/7.8/8:0 

100/200 

N 

10,5 

112 

X-6000A 

144/440/1240 

6.5/9.0/10,0 

100/100/60 

N 

10.5 

112 

445  MHz 

RADIATION  PATTERNS  FOR 
X-50GHNA/X-500MA/X-510NA 


BAND:  144=144  -  148MHz.  222-222  -  225MHz.  420^420  -  430MHz. 

430=430  -  440MHz.  440=440  -  450MHz.   1240=1240  -  1300MHz, 
*X510NJ  :144-  147  /  430  -440MHz 


U-300A  440MHz 


G  H/F/U  &  V 


series 


U-300A  1200MHz 


MODEL           BANQ(MHz) 

GAINfdBd.) 

WATTS 

CON 

N 

HT. 
Ft 

RATED  WIND/ 
MPH 

DP-GH62 

50 

6.0 

200 

UHF 

21,0 

78 

F.22A 

144 

UHF 

10.5 

67 

200 

112 

F-23A 

144 

7.8 

200 

UHF 

1&0 

90 

F-142A 

222 

UHF 

6.0 

5.5 

200 

110 

F-718A* 

440            I           11.5 

250 

N 

15.0 



110 



F-1230A 

1240 

13,5 

100 

N 

10.5 

90 

U-200A 

440/1240 

8,3/11,7 

100 

N 

59 

135 

U-300A 

440/1240 

86/13.2 

100              N 



8.3 

110 

U-5000A 

1447440/1240 

4,5/8.3/11,7 

100 

N 

5.9 

135 

V-2000A 

50/144/440 

2.1/6.2/8.4 

150 

UHF 

8,3 

110 

*F-718A:440- 

450MHz,  F-718J: 

430  -  440MHz.  F 

-718L420 

430MHz 

GH62 


RF  PARTS 
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Build  an  amp  (or  the  Techno-Whizzy  DDS  transmitter . . .  see  page  JO, 
Cover:  The  SP-  J  transceiver.    Cover  photo  by  Mike  Agsten  WASTXT. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Being  One's  Best 

While  watching  one  of  Perot's  com- 
mercials a  few  days  before  the  election, 
I  look  particular  note  of  a  comment 
made  by  both  Ross's  family  and  friends 
{hat  he  urged  them  to  not  just  be  good 
or  better,  but  to  be  the  very  best  they 
could  be  in  life.  This  is  a  philosophy 
worthy  of  consideration.  1!  got  me  to 
thinking  .  ,  .  have  I  done  my  best  to  be 
the  best?  How  about  you? 

Here  you  are,  a  licensed  amateur. 
That  means  you've  passed  the  license 
exam.  DkJ  you  do  it  the  easy  way.  by 
memorizing  the  QAAs?  Or  did  you 
buckle  down  and  learn  the  theory  which 
you  were  being  tested  on?  And  since 
youTve  gotten  your  ticket  have  you 
been  trying  to  learn  more?  I  wish  I 
didn't  know  the  answer  to  that. 

As  an  amateur  you  have  the  oppor- 
tunity to  get  involved  with  a  wide  variety 
of  activities.  How  much  advantage 
have  you  taken  of  this  incredible  oppor- 
tunity? Are  you  marking  time  through 
what's  left  of  your  life  talking  about 
nothing  at  great  length  on  2m  or  one  of 
the  low  bands? 

Being  the  best  in  amateur  radio 
means  different  things  to  different  folks. 
To  me  it  means  learning  as  much  as 
you  can.  It  means  exploring  every 
mode  and  every  band.  It  means  work- 
ing DX,  going  on  DXpeditions,  working 
packet,  RTTYT  SSTV,  moonbounce, 
OSCAR,  transmitter  hunts,  ham  club 
work,  helping  put  on  hamfests,  helping 
with  emergencies,  handling  traffic, 
helping  newcomers  oat  licensed,  build- 
ing equipment  winning  contests ,  run- 
ning a  repeater,  pioneering  new  modes 
or  technologies,  making  friends  for 
America  in  other  countries,  and  even 
serving  your  country  in  time  of  war. 

Then  there's  being  your  best  at  your 
work.  What  a  shame  it  is  when  parents 
donl  teach  their  children  the  impor* 
lance  of  being  their  very  best.  To  me 
that  means  knowing  more  about  my 
work  than  my  competitors.  It  means 
endlessly  doing  my  homework  .  .  . 
which  isn't  actually  work  because  it's 
fun.  It  means  attending  conferences, 
taking  classes,  reading  books,  sub- 
scribing to  magazines.  I  just  bought  a 
new  stack  of  books  and  am  working  my 
way  through  thera  Some  are  tedious  to 
read  because  they're  so  poorly  written, 
but  most  are  wonderful  and  give  me 
lots  of  ideas, 


When  I  took  on  my  responsibility  as 
a  member  of  the  New  Hampshire  Eco- 
nomic Development  Commission  I  re- 
fused to  let  the  politicians  and  their  ef- 
forts to  block  the  Commission  from  do- 
ing anything  of  significance  hold  me 
back.  Ross's  idea  resonated  with  me. 

Whenever  I  take  up  a  new  interest  I 
tend  to  go  at  it  whole  hog.  When  J  got 
interested  in  horseback  riding  I  took 
lessons  .  .  .and  more  lessons,  I  found 
better  and  better  experts  and  soon  I 
was  teaching  riding  instructors  myself. 
When  I  got  into  sports  car  rallying  I  fi^ 
learned  to  navigate  and  then  to  drive,  I 
developed  a  new  navigation  system 
which  filled  shelves  with  trophies.  I 
needed  special  watches  which  would 
keep  time  accurately  all  day  so  I  found 
a  factory  in  Germany  to  make  them  for 
me  and  I  imported  them,  I  discovered  a 
special  pepper-grindeMfke  calculator 
used  in  Europe  for  currency  convex 
sions,  but  which  was  ideal  for  rallying.  I 
went  to  the  Curta  factory  in  Liechten- 
stein and  made  a  deal  to  import  them 
for  railyists.  I  developed  and  printed  my 
own  rally  tables,  which  were  Incredibly 
simple  compared  to  those  made  by  oth- 
ers. My  customers  were  SOOn  winning 
all  the  rallies. 

When  J  got  interested  in  photogra* 
phy  I  read  books,  took  lessons  and 
spent  endless  hours  in  the  school  dark- 
room building  my  skills,  I  armed  myself 
with  everything  from  35mm  to  5x7  cam- 
eras. This  helped  me  greatly  when  I  be- 
came a  TV  cameraman  at  WPfX  in 
New  York  and  knew  how  to  compose 
pictures  .  . .  and  later  when  I  was  a  TV 
director  in  Dallas  and  in  Cleveland.  1 
helped  my  cameramen  get  great  pic* 
lures,  In  my  early  publishing  days  I  took 
most  of  my  own  pictures. 

I  didn't  take  up  skiing  until  I  was  44, 
but  (hen  I  went  at  it  furiously,  I  took 
lessons  and  more  lessons.  In  just  a  few 
weeks  I  was  skiing  better  than  I  ever 
thought  I'd  be  able  to  in  my  life.  So  I 
took  even  more  lessons.  Now,  at  70, 
I'm  brittle r  and  thus  a  bit  more  cautious 
in  the  trails  I  ski  since  breaking  some- 
thing would  be  extremely  inconvenient 
but  l  still  tear  down  the  mountains,  hav- 
ing more  fun  than  should  be  legal. 

Somehow  my  parents  gol  across  to 
me  the  concept  of  trying  to  be  the  best  I 
could  at  whatever  I  got  interested  in. 
I've  been  preaching  this  idea  in  my  edi- 
torials, hoping  others  would  see  the 


value  of  this  approach  to  life  and  adopt 
it,  So  how  about  you?  Cto  you  settle  for 
less  than  the  best  in  what  you  do?  Are 
you  the  best  at  work?  Are  you  achiev- 
ing your  best  in  amateur  radio?  Are  you 
teaming  all  you  can  or  are  you  cheating 
yourself?  When  you  goldbrick  through 
fife  you're  only  cheating  yourself. 

Let's  see,  what  is  there  to  do  in  am- 
ateur radio  that  I  haven't  done  yet? 
What  new  challenge  Is  there  for  me? 
What  challenge  is  there  lor  you?  What 
haven'i  you  done  yet?  Why  not?  What 
are  your  excuses? 

Chess 

How's  your  chess  game?  Chess  is  a 
wonderful  game  to  teach  kids  because 
tt's  totally  skill,  with  no  chance  element 
whatever.  When  you  get  involved  with 
chess  you  soon  discover  that  the  more 
you  learn  about  I  he  game,  the  better 
you  play.  A  good  player  will  always 
trounce  a  Jesser  player.  Aha!  So  how 
does  one  get  to  be  a  good  player?  You 
do  that  the  same  way  you  get  good  at 
anything  else  , . .  you  read  a  lot  about  it 
and  you  take  some  lessons  from  an  ex- 
pert, You'll  have  to  memorize  hundreds 
of  openings,  and  thousands  of  end- 
game closings.  You  team  to  be  aggres- 
sive or  lose.  The  fad  is  that  the  game 
of  chess  is  a  wonderful  teacher  for  life. 
it'll  teach  you  the  fundamentals  of  busi- 
ness. You'll  learn  to  do  your  homework, 
be  aggressive,  and  look  for  creative 
new  approaches  to  old  situations.  You'll 
learn  the  value  of  persistence. 

Go  is  another  game  of  skin  and  its 
popularity  in  Asia  has  a  good  deal  to  do 
with  the  way  the  Asian  countries  have 
been  running  circles  around  us  in  busi- 
ness. Chess  and  Go  teach  qualities 
which  are  valuable  to  a  country,  They 
help  teach  the  work  ethic.  You  don't  win 
at  chess  unless  you  work  at  it,  but  if 
you  do  you'll  surely  win.  That's  great 
training  for  life. 

Fear 

One  thing  that's  been  bugging  me  is 
why  so  few  hams  have  actually  tried 
packet  radio.  I  wonder  if  it  has  some- 
thing to  do  with  fear?  A  fear  of  embar- 
rassment of  making  mistakes  when 
you're  into  something  completely  new? 
A  fear  of  displaying  your  own  ignorance 
of  both  radio  and  computers?  A  fear  of 
the  unknown? 

ft  isn't  as  if  it  costs  much  to  get  in- 


volved with  packet  radio.  And  it  isn't  as 
if  you  don't  know  that  there  are  several 
thousand  hams  having  a  bail  with  ft. 

So  let's  look  at  this  fear  thing  and 
see  if  we  can  understand  it  better,  Peo- 
ple generally  fear  things  they  don't  un- 
derstand, right?  So  lef  s  look  at  the  oth- 
er side  of  that  coin.  Are  there  any 
things  you  understand  that  you  fear?  I 
said  fear.  I'm  not  afraid  of  electricity  I 
respect  it.  I've  gotten  knocked  on  my  Id- 
ester  a  couple  of  times  and  that's  gen- 
erated a  surprising  amount  of  respect. 
But  it's  not  fear  or  terror. 

Once  we  take  the  trouble  to  find  out 
more  about  the  things  that  we  are 
afraid  of  we  no  longer  are  afraid.  I'm 
afraid  when  Tm  walking  on  a  New  York 
street  at  night  and  a  group  of  black  or 
Hispanic  teenagers  pass  me.  I'm  afraid 
because  I  don't  know  whether  they  are 
dangerous  or  not.  It's  the  unknown.  If  I 
were  to  take  the  trouble  to  get  to  know 
them  I  would  no  longer  be  afraid. 

The  next  time  fear  hits,  perhaps  you 
can  consider  that  if  you  understood 
what  you  are  afraid  of  you  wouldn't  be 
afraid.  So,  instead  of  fearing  and  prob- 
ably running  away  or  avoiding,  try  to 
find  out  more  about  what  has  fright- 
ened you  .  .  .  knowing  that  this  will 
eliminate  your  fears. 

Religions  rule  billions  of  lives 
through  fear.  Fear  of  punishment  for 
sins.  Fear  of  the  devil,  of  he II Fire,  and 
so  on.  I  can't  fault  them  for  that  be- 
cause it  pays  off.  it  pays  off  in  billions  of 
dollars.  We  have  some  extremely 
wealthy  religions,  all  built  on  fear.  But 
you  know,  we  haven't  a  shred  of  proof 
that  any  of  these  fears  are  real.  Millions 
of  people  believing  things  doesn't  make 
them  true,  otherwise  the  sun  would  still 
be  spinning  around  the  earth  and 
Columbus  would  have  fallen  off  the 
edge  of  the  world. 

Nowt  are  you  ready  to  give  packet  a 
try?  It's  wonderful  fun  and  you're  miss- 
ing a  whole  big  piece  of  our  hobby  Yes, 
of  course  you're  going  to  have  to  learn 
a  lot.  And  you're  going  to  make  all 
kinds  of  dumb  mistakes.  Hey.  there's 
always  a  first,  right? 

Step  two  .  .  .  I  expect  a  letter  from 
you  thanking  me  for  pushing  you  into 
this. 

Reason  Prevails 

The  League  has  backed  down  on 
their  opposition  to  automatic  relaying 
on  the  low  bands,  I'll  le!  the  packeteers 
give  you  the  gory  details  on  what  hap- 
pened. 

1  can  understand  concerns  about  the 
blind  relaying  of  messages,  where 
there  would  be  a  strong  possibility  of 
jamming  contacts  already  in  progress. 
This  is  much  like  K1MAN  or  W1AW 
coming  on  their  self-assigned  frequen- 
cies and  broadcasting  blind, 

Most  of  us  pick  what  sounds  like  an 
unused  frequency  and  then  ask  if  any- 
one is  using  it  hnforc  wo  launch  into  a 
long  CQ.  Perhaps  the  packet  software 
developers  can  get  our  packet  (and 
RTTY)  systems  to  emulate  this  ap- 
proach. If  a  relay  station  could  send  a 
short  coded  signal  which  wouid  ask  if 

Continued  on  page  66 
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Kenwood's  TM-24TA  (144MHz), 
TM-331A    220MHi),  TM-441A 
(440MHz),  and  TM-541 A 
(1200MHz)  mobile  transceivers 
offer  sports-car  performance 
with  family-car  convenience. 

•  High  power 

The  TM-24U  provides  SOW,  TM-331A  is  25W, 
TAM41A  3SW.  and  TM-541  A  10W.  Three  power 
positions:  S,  10  and  full.  The  TMr54!A  has  two  powef 
positions:  1  and  1 0  watts, 

•  Wideband  receiver  coverage 

The  TM-24U  receives  from  118  to  173.995MHz; 
IfonsmtT  range  is  144— 148MHz  (modifiable  for  MARS 
and  CAP  operation,  permits  required).  Orher  ranges  are 
215-23QMHz  (TM-331A),  438-449.995MHz 
(TM-441A),  and  1240-1 299.995MHz  (TM-541  A), 

•  20  memory  channels 

20  multrfuottion  memory  channels  store  frequency, 
repeater  offset,  sutHone  frequencies,  and  repeater  reverse 
data.  Repeater  offset  on  2m  is  automatically  selected. 
There  ore  4  channels  for  "odd  split"  operation. 

•  Multiple  scan  modes 

Band  end  memory  scan,  with  selectable  scan  stops  ad 
memory  channel  lock-out. 

•  CTCSS  built-in 

Selectable  from  front  ponel  {optional  KQT-8  decoder 
available). 

•  Selective  calling  &  pager  option 

The  DTI>2  option  enables  OTSS  {DuahTone  Squelch 
System)  for  selective  calling  and  paging  using  standard 
OTMF  tones-  Elapsed  time  is  shown  by  the  tone  alert 
system.  (TM-241  A/441  A/541  A) 

•  Digital  recording  system  option 

Used  in  conjunction  with  the  tone  alert  system,  this  allows 
message  storage  af  up  to  32  seconds. 

•  Large  LCD  display 
features  4-step  dimmer  control. 

•  Supplied  accessaries 

Mounting  bracket,  DC  cable,  fuses,  multi-function 
DTMF  mk, 

•  Choke  of  accessories 

A  full  line  of  mics,  speakers,  and  other  accessories  is 
available.  See  your  authorized  Kenwood  Amateur  Radio 
dealer  for  details! 
Speofiroftw*  guaranteed  for  Amateur  bond  use  wty. 
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From  the  Hamshack 


Joel  Weder  VE6VOXf  Calgary, 
Alberta,  Canada  I  was  reading  my 
July/August  copy  of  The  Planetary 
Report  {published  by  The  Planetary 
Society,  which  promotes  space  ex- 
ploration) and  came  across  a  rather 
interesting  article,  "Doing  More  With 
Less:  The  New  Way  of  Exploring  the 
Solar  System,"  by  Rex  Ridenoure, 
The  article  discussed  the  trend  to* 
wards  smaller  and  more  cost-effec- 
tive space  probes.  What's  Interesting 
about  it  for  you  and  me  is  his  de- 
scription of  the  rate  of  technological 
change  involved:  "...  the  SDI  and 
commercial  space  segments  are 
three  to  five  years  ahead  of  the 
space  exploration  field  in  developing 
and  applying  new  satellite  technolo- 
gy; these  groups  were  preceded  by 
the  academic  and  amateur  radio 
co  mmun  fries ." 

These  days  everyone  (Wayne  es- 
pecially) seems  to  be  wondering 
where  amateur  radio  is  going — what 
Will  be  our  reason  for  being.  Well.  I 
think  this  article  just  shone  a  little 
light  on  the  path,  There  are  still 
hams  experimenting  at  the  forefront 
of  technology,  whether  it  be  with  OS- 
CAR, packet  or  repeater  linking  via 
Satellite.  The  Club  that  I  recently 
joined  here  in  Calgary  (CARA)  Is 
one  of  the  most  progressive  I've 
seen  because  (it  seems  to  me)  they 
keep  politics  to  a  minimum,  aren't 
afraid  to  jump  into  a  new  project  and 
concentrate  on  getting  things  done. 
Those  are,  as  any  good  business- 
man knows,  among  the  central  keys 
to  success. 

I  recently  gave  up  a  well-paying 
job  as  a  military  photographer  to  go 
to  college.  Most  of  my  friends  think 
I'm  crazy  to  do  such  a  thing  during  a 
recession,  but  when  I  graduate  as  a 
telecom  technologist  It'll  "open  a 
whole  new  world"  to  me.  I  guess  my 
point  is  that  we,  as  amateurs  (and 
North  American  society  as  a  whole), 
need  to  be  willing  to  take  chances 
on  change  and  fn  no  vat  ion,  We  can- 
not allow  ourselves  to  continue  be- 
ing afraid  of  the  future. 

David  K.  Hansen  KB0EVM, 
Jeddah,  Saudi  Arabia  Greetings 
from  Jeddah,  Saudi  Arabia.  Amateur 
radio  is  pretty  limited  here,  although 
the  Oasis  Amateur  Radio  Club  has 
been  in  operation  since  last  Febru- 
ary- The  call  is  7Z2AB  and  our  QSL 
manager  is  AA0BC.  There  are 
about  15  hams  on  the  roster  and 
many  activities  going  on.  The  equip- 
ment includes  an  iCQM  725;  a  Ken- 
wood 440S;  beams  for  12  and  17 
meters,  and  for  10.  15.  20  and  40 
meters.  Our  hours  are  somewhat 
limited,  but  any  availability  of  opera- 
tion is  appreciated.  As  you  can 

6  73  Amateur  Radio  Today  •  January, 


imagine,  we  usually  get  quite  a  pile- 
up  when  we  get  on  the  rig. 

I  have  been  here  for  eight  years, 
arriving  as  a  private  and  commercial 
pilot  ground  instructor  and  have 
moved  to  being  the  senior  instructor 
for  747  avionics  systems  instruction 
for  the  flight  crews.  My  former  occu- 
pation was  as  a  physics  teacher  in  a 
high  school  in  Minnesota.  Wayne,  I 
do  agree  with  some  of  your  conclu- 
sions in  your  editorials  concerning 
the  education  of  youth.  However,  it 
is  easy  to  use  a  big  brush  and  to 
think  every  classroom  is  the  same. 
There  is  a  lot  of  quality  out  there. 
Granted,  there  may  be  less  than  in 
previous  decades,  and  the  objec- 
tives of  education  may  not  be  appro- 
priate to  today's  required  work  force. 
So,  why  am  l  not  still  in  the  class- 
room? I  had  given  a  lot  of  effort  to 
the  students,  received  several 
awards  for  teaching  excellence,  and 
received  little  support  from  the  local 
administration.  I  did  what  I  wanted  to 
do.  did  well  but  received  nothing  ex- 
tra beyond  what  an  "average"  teach- 
er would  receive.  Finally,  teaching 
college  placement  physics,  standard 
physics,  and  aerospace;  and  acting 
as  radio  club  advisor,  chess  club  ad- 
visor, faculty  social  committee  chair- 
man, athletic  field  manager  and  sci- 
ence department  chairman  wiped 
me  out,  The  number  of  students  in- 
creased and  the  money  avaifabte  for 
supplies  went  down.  How  do  you 
teach  physics  when  the  annual  mon- 
ey per  student  for  all  supplies  is  less 
than  a  meal  for  two  at  McDonald's? 

Until  the  business  world  and  the 
public  want  to  have  responsive, 
quality  schools  and  are  willing  lo 
support  appropriate  school  goals 
emotionafly  and  financially,  there  will 
be  little  change,  I  did  get  tired  of  mu- 
sic departments  getting  personal 
computers  to  maintain  inventories  of 
instruments,  uniforms  and  candy 
sates  white  the  science  department 
uses  instructor-purchased  comput- 
ers. It  was  that  or  have  none.  But 
then,  music  and  athletic  depart- 
ments have  their  parent  support 
groups.  Maybe  there  should  have 
been  a  science  concert  some 
evening. 

There  will  continue  to  be  young 
dreamer  teachers,  there  will  be 
those  who  sacrifice  their  own  family 
time  to  do  a  good  job,  but  some- 
where around  the  30-  or  40-some- 
things  they  look  in  the  mirror  and 
make  some  inner  comment  about 
"what  is  this  getting  me?" 

Let  me  get  off  the  soap  box  and 
to  the  main  reason  for  writing.  Being 
here  I  can  appreciate  the  restrictions 
on  radio  operations.  I  only  hope  that 
amateurs  are  picking  up  the  baton 
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and  doing  something  about  getting 
young  people  interested  and  up- 
grading their  own  skills  in  a  few  of 
the  multiple  areas  of  amateur  radio, 
A  suggestion  I  would  make  is  to 
adopt  a  library,  either  a  school  or 
public  library.  Make  it  a  normal  prac- 
tice to  donate  a  book  on  electronics 
or  amateur  radio  on  each  of  your 
birthdays  or  on  July  4th  as  a  birth- 
day gift  to  the  country,  Skip  that 
meal  out  in  the  restaurant  and  do- 
nate a  book  instead.  Send  the  XYL  a 
card  and  tell  her  that  her  flowers 
were  converted  into  a  book.  Encour- 
age others  to  do  the  same. 

Fred  E.  Piering  W09HNU,  Mart- 
land  FL  My  God!  Wayne,  what's 
this  wortd  coming  to?  Since  the  birds 
have  left  the  nest,  my  wife  has  con- 
templated starting  a  small  business, 
such  as  a  grocery  shopping  and  de- 
livery service  for  the  elderly  or  infirm 
{she  likes  to  spend  other  people's 
money — read:  mine).  So,  when  I 
read  your  editorial  in  the  November 
issue  I  showed  her  the  section  you 
wrote  concerning  "Making  a  Buck** 
When  I  found  her  reading  page  76  f 
inquired.  "What  are  your  doing?" 
She  responded  that  she  found  you 
very  interesting  and  profound,  very 
informative  I 

She  asked  how  long  you  had 
been  writing  editorials  and  I  told  her 
30+  years  that  I  could  remember  (I 
still  have  some  75s  from  the  begin- 
ning). Well,  now  I  am  under  strict  or- 
ders that  from  now  on  when  I  re- 
ceive my  73  in  the  mall,  I  am  to  turn 
it  over  to  her  so  she  can  read  your 
editorials.  Maybe  she  should  pay  for 
the  next  subscription? 

L.  E.  Dickason  IM3MKM,  Jack- 
son OH  Wayne,  your  June  editorial 
requires  some  comment.  I  agree 
that  20  wpm  is  a  little  silly  in  our  digi- 
tal world.  I  am  a  Tech  with  5  wpm, 
but  I  really  can't  see  the  value  in  suf- 
fering through  the  code  to  upgrade. 
Why  nol  a  series  of  lests  which  em- 
phasize theory,  rules  and  COUfl* 
TESY? 

f  started  reading  73  as  an  SWL 
because  you  had  good  articles  on 
antennas  and  other  topics  and  be- 
cause you  didn't  talk  about  SWLs  as 
if  they  were  vermin,  ft  takes  more 
than  glossy  paper  to  make  a  maga- 
zine. 

Speaking  of  high-tech,  I  would 
tike  to  build  a  digital  signal  processor 
and  a  pan  adaptor  or  spectrum  ana- 
lyzer. Where  are  the  projects?  I  en- 
joy "Above  and  Bey  on  d*  because  it 
pushes  my  understanding  to  the  lim- 
it. Ism  that  what  it's  ail  about? 

Guy  Metrocavich,  via  Instinct   I 

thought  Sheets  and  Grafs  article  ti- 
tled "ATV  Transmitter,  Part  I"  {Au- 
gust 1992)  was  great.  I  enjoyed  the 
thorough  yet  concise  circuit  descrip- 
tion. For  example,  the  description  of 
the  Q1  oscillator  gave  me  all  I  need- 
ed to  understand  how  it  worlced. 
1  have  seen  this  oscillator  in  cir- 


cuits for  years  and  never  figured  it 
out,  I  always  looked  for  feedback 
from  the  emitter  or  collector  to  the 
base;  I  did  not  realfze  it  was  a  com- 
mon base  configuration. 

The  rest  of  the  article  was  equally 
insightful,  Thank  you. 

Jim  Kocsis  WA9PYH,  South 
Send  IN  Wayne,  I  thought  Id  better 
write  to  you  and  let  you  know  that 
I've  been  taking  some  (not  ail!)  ot 
your  advice.  First  of  alL  I'm  a  sub- 
scriber since  1 965  so  I'm  a  long-time 
reader  of  73. 

Ham  radio  is  alive  and  well  in  our 

■ 

town  and  Tm  fairly  active,  but  I 
thought  I  would  share  some  info  with 
you  and  7Js  readers  on  non*ham- 
radio  subjects.  I  read  a  lot  and  have 
read  some  very  Interesting  books  in 
the  past  few  years.  There  are  much 
more  interesting  things  and  thoughts 
going  on  in  the  world  than  what  the 
AP,  UPl.  etc.  think  we  should  know. 

Why  am  I  mentioning  this  in  a 
ham  radio  magazine?  Only  to  prod 
people  to  talk  about  more  interesting 
things  ihan  RST.  the  rig,  weather, 
GSLs,  etc.  My  gosht  we  have  a 
"meeting  room1'  that  spans  the  coun- 
try (actually  the  world!)  that  we  can 
use  24  hours  a  day  for  free  and  we 
are  not  doing  it!  I've  tried  skipping 
the  rubber-stamp  QSO  format  and 
have  had  some  excellent  discus- 
sions with  fellow  hams,  I  heavily  rec* 
ornmend  this  to  the  readers  of  73. 

As  far  as  TV  is  concerned,  I  per- 
sonally only  watch  a  few  shows  reg- 
ularly. I  want  to  be  informed  or  enter- 
tained (made  to  laugh,  not  de* 
pressed  I),  What  can  you  do  in  your 
spare  time  rf  you  don't  want  lo  yak 
on  the  air?  Anything!  But  don't  waste 
your  time  doing  the  same  thing  over 
and  over  and  over  again.  My  gosh, 
we're  not  robots  (or  are  some  of 
you?).  And  if  you  can't  read  when 
there  is  time  (my  eyes  get  tired  at 
night  but  I  still  feel  like  I  need  some 
input)  there  are  tapes  at  your  local  li- 
brary that  are  instructive,  entertain- 
ing or  just  pleasing  to  the  mind.  Did 
you  ever  try  listening  to  one  of  those 
subliminal  tapes  (weight  reduction, 
controlling  anger,  dealing  with  angry 
people — the  list  is  endless)?  Did  you 
ever  try  listening  to  a  tape  on  self- 
hypnosis?  Or  music  from  another 
culture?  There  are  tapes  that  are 
condensed  versions  of  some  very 
good  books. 

Now,  after  you've  read  something 
off  the  beaten  path,  try  telling  some- 
one you  contact  on  the  air  about  it 
and  discuss  it — you  will  be  pleasant- 
ly surprised  by  their  reaction!  Ditto 
for  people  at  work.  Mostly  what  I've 
heard  is:  "Gee,  I  always  wanted  to 
know  about  that  ...  but  I  never  had 
the  time," 

How  about  it  Wayne,  am  I  right? 
Tne  most  exciting  things  are  the  un- 
known and  the  new,  not  the  same 
old  same  old. 

Please  keep  "on  our  cases" 
Wayne,  we  need  the  conslanl  motl- 
v  at  i  on! 


Low  Cost  GaAsFET 

PREAMPS 


LNG-C) 

ONLY  $59 

wired&teftftd 

FEATURES: 

•  Very  low  noise:  Q  7dfl  vhf,  0.8dB  uhf 

•  High  gain:  i3-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overbad 
■  Stable:  low-feed  bach  dual-gate  FET 

•Specify  timing  mftgo:  26-30,  4G-5G,  137-152, 
152  172,  210*230,  40&47Q.  800-960  MHl 

LNW-(*) 

MINIATURE 
PREAMP 

ONLY  $29  H.  $44  rtredatested 

•  GaAs  FET  Preamp  sJmitar  to  LNG,  ex- 
cept designed  tor  low  cost  &  small  size 
Only  5/8W  x  1-5/81  x  3/4"H.  Easily 
mounts  \n  many  radios, 

*S^psc#y  curing  fimge:  2S3$,  35*55,  55-90. 
9CM20,  f3£M5Q,  150"200r  200-270,  400-500  MHi 

LNS-D 

IN-LINE 
PREAMP 

QNL  Y  $89  kfl,  $  1 1 9  ttvedtiesuxi 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to25W.  Tower  mounting  brackets  incL 
•Timing  range:  120-  f  75.  200-240,  or  400-500 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  FET  prearps  with  3  or  4  section 
helical  resonators  reduce  intermod  & 
cross-band  interference  n  cnbcal 
applications.  MODEL  HRG-{  *  )p 
$80  vhft  $1W  uhf.  *Sp&city  tuning  tttga: 
142*150,  150-  762.  162-174,273-233,  420-470, 


RECEIVING 
CONVERTERS 


ACCESSORIES 


l  m  a  * 


Low  noise  conveners  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver. 

•  Kit  less  case  $49,  kit  w/case  &  BNC 
jacks  $ 74t  w&t  in  case  $99. 

*  Input  ranges  avail:  50-52,  136-138, 

144-146,  145-147.  146-148,  220*222, 
222-224  MHz.  432^34H  43S437. 
435.5-437,5,  and  439.25  (to  Chan  3). 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  tor  uhf.  ModeJs  to 
convert  10M  ssb,  cw(  fm,  etc.  to  2M>  220, 
222,  432,  435.  and  atv.       1W  output. 
Kit  only  $89.  FA'S  up  to  45 W  available. 


DVR-1    DIGITAL    VOICE 

RECORDER 

Pnmanly   a   voice    I  O'er 

for  repeaters  May  also 
be  used  as  a  contest  €Q  caller  or  as  a 
"radio  notepad"  to  record  up  lo  20 
seconds  of  received  transmissions  for 
jnstant  recall  As  a  repeater  ID'er,  it  will 
record  your  voice,  using  e*ther  the  built- 
in  microphone  or  an  external  mic  It  can 
be  used  with  almost  any  repeater  COR 
module  As  a  contest  calfer,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch  As 
a  radio  notepad,  you  can  keep  it  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker  (Call  for  more 
information.)   kit  S69s  w&t  $139 

TtKi  SUBAU0IBLE  TONE  DECODER/ 
ENCODER  Adjustable  for  any  lone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions      kit  $29,  wired  &  tested  369 

COR-3  REPEATER  CONTROLLER, 
Features  adjustable  tail  and  time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier  ..kit  $49 

CWID.  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 
trmer.  to  go  with  COR-3  kit  $59 

COR-4.     Complete  COR  and  CWtD  all 
on  one  board  for  easy  construction 
CMOS  logic  for  low  power  consumption. 
Many  new  features,    EPROJvl  program- 
med; specify  call  kit  SBB,  w&l  $159 

TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER, Futl  16  digits  with  toll-call 
restnctor  programmable  Can  turn  5 
functions  on/oft.  Great  for  selective  call- 
ing. too1  ...  kit  $89,  wired  &  lasted  $149 


NEW 


TD^4  SELECTIVE  CALL* 
1NG  Module  Economy 
touch-tone  decoder  with  1 
latching  output  Pnmanly  designed  to 
mute  speaker  unlit  someone  calls  you 
by  sending  4-digil  tt  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device kit  $49,  w&t  $89 


AP-3  AUTOPATCH    Use  with  above  for 
repeater  autopatch    Reverse  patch  and 
phone    line   remote    control    are   std 
kit  $89,  wired  &  tested  $149 

AP~2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  with  above  for  simplex 
operation  using  a  transceiver     „  Kit  S39 


MQ*2Q2  FSK  DATA  MODULATOR. 
Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes  Radio  link  computers, 
telemetry  gear,  etc kit  $49,  w&t  $79 

DE-2G2  FSK  DEMODULATOR,  For 
receive  end  of  link  kit  $49,  w&t  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  consist- 
ing of  MO -96  Modem  and  spectal 
versions  of  our  144,  220  or  450  MHz  FM 
Transmitters  and  Receivers  Interface 
directly  with  most  TNC's  Fast,  diode- 
switched  PA's  output  1 5  or  SOW. 


•  Buy  at  low,  factory-direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  matt. 

•  Order  by  mail,  fax,  or  phone  (^12  am,  1-5  pm  eastern  time.) 

*    Min.  S5  S&H  Charge    lor  first  pound  plus  addl  weight  ft  insurance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

VoiCQ  ID  Opt  ton  $189. 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 

COR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $795,  w&t  $1095. 

REP-200N  Repeater  with  no  controller.  For  use  with  external  controller, 
such  as  those  made  by  ACC,  Kit  only  $695.  w&t  S995. 


•Available  tor  the  50-54.  143-174,  213- 
233,  420-475,  902-928  MHz  bands 

•FCC  type  accepted  for  commercial 
service  (hi  band  and  vhf). 

•  Rugged  exciter  and  PA,  designed  for 
continuous  duty. 

•  Power  out  20W  5G-54MHZ;  15W  (25W 
option  avail)  143-1 74MHz  15W  213- 
233  MHz;  10W  uhf;  10W  902-928MHz, 

•  Available  add-on  pas  up  to  ioow. 

•  Six  courtesy  beep  types,  including 
two  pleasant  muttMone  bursts. 

•  Open  or  closed  access  autopatch, 
toM-call  restrict,  auto-disconnect. 

•  Reverse  Autopatch,  two  type?: 
auto-answer  or  ring  tone  on  the  air. 

•  Pulse  (rotary)  dial  option  available. 

•  DTMF  CONTROL:  over  45  functions 
can  be  controftsd  by  dtmf  command. 
4rO"igrt  control  code  for  each  function. 


•  Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  closed 
access  for  repeater  or  autopatch,  and 
enable  toll  calls,  reverse  patch t  ker- 
chunk fitter,  site  alarm ,  aux  rcvr,  and 
other  options, 

•  Cw  speed  and  tone,  beep  delay,  tal 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  tin  King  repeaters 

•  Many  built-in  diagnostic  and  testing 
functions  using  microprocessor. 

•  Color  coded  LED's  Indicate  status  ol 
all  major  functions. 

■  Welded  rf-tight  partitions  for  exciter, 
pa,  receiver,  and  controller, 

•  3Vfe  inch  aluminum  rack  panel,  finished 
in  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS.  TELEMETRY,  ETC. 


Also  available  In  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous 
duty    TCXO  &  xtel  oven  options. 
FCC  type  accepted  forcant't 
high  hand  &  uhf. 

•  TA51   50-54,  143-174,  213-233 
MHz  ...kit  SI 09,  w&t  $189. 

-  TA4S1:  420-475  MHz 

...kit  $109,  W&t  $169. 
«  TA901:  902-928  MHz. 
(OSWoutl.  w&t  $219 

-  VHF  &  UHF  AMPLIFIERS. 

•  For  fm,  ssb,  atv    Output  levels  from 
10W  to  10OW    Several  models  starting  at 

FM  RECEIVERS: 

.  R144/R220  FM  RECEIVERS  for  143-174 

or  21 3-233  MHz.  GaAs  FET  froni  end. 

0  1 5uV  sensitivity'  Both  crystal  &  ceramic 

rf  Mere  plus  helical  resonator  front  end 

for  exceptional  selecttvrty  >!0GdB  at 

±12kHz  (best  available  anywhere!  J 

Flutter^proof  hysteresis  squelch;  afc 

tracks  drift.  ...kit  $149,  w&t  S219. 

•  R4S1  FM  RCVR,  for  42CW75  MHz 
Similar  to  above        kit  $149,  w&t  $219. 

•  R901  FM  RCVR,  tof  SG2-928trfHz 
Triple-conversion,  GaAs  FET  front  end 

$169,  w&l$249 

-  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-/6,  143-174.  213-233  MHz, 
wfo  helical  res  or  afc  .  .Kits  Si 29,  w&t  $219 

.  R137  WEATHER  SATELUTE  RCVR  for  137  MHz    Kit  S129  w&t  $219 


OUR  30TH  YEARf 


ronics,  inc. 

65-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  —  fax  71^392-9420 


CIRCLE  57  ON  REAPER  SERVICE  CARD 


QRX 


Number  3  on  your  Feedback  card 


The  Emergency  Broadcast 
System  Today 

Hearing  "this  is  only  a  test"  broad- 
cast by  your  local  radio  station  may  be- 
come a  thing  of  the  past  The  FCC  has 

announced  a  "comprehensive  attic-to- 
basemenf  plan  to  overhaul  the  Emergen- 
cy Broadcast  System  (EBS).  EBS  has  not 
been  updated  since  1976.  Its  name  may 
be  changed  to  the  Emergency  Warning 
System  (EWS). 

Proposed  is  a  new  form  of  silent  testing 
and  a  cutback  (from  weekly  to  monthly)  in 
the  amount  of  on-air  testing.  Actually,  new 
equipment  will  be  able  to  test  itself. 

The  FCC  is  suggesting  a  new  "subaudi- 
ble"  warning  system  that  will  preclude  us- 
ing the  familiar  20-second  tone  that  mixes 
853  Hz  and  960  Hz  together  in  order  to  ac- 
tivate emergency  listening  devices. 

Cable  operators,  who  currently  do  not 
have  to  perform  EBS  tests,  will  be  required 
to  join  TV  and  radio  broadcasters. 

In  1 991 P  EBS  was  used  more  than  1,500 
times.  The  Emergency  Broadcast  System 
was  activated  nearly  a  day  before  Hurri- 
cane Andrew  hit  the  south  Florida  coast. 

EBS  was  established  m  1951  as  the 
CONELRAD  (Control  of  Electromagnetic 
Radiation)  system  during  the  Truman  ad- 
ministration to  provide  the  president  with 
the  means  of  addressing  the  American 
people  in  the  event  of  a  nuclear  attack. 
The  service  has  yet  to  be  used  during  a 
national  emergency. 

The  Truman  administration  envisioned 
that  the  President  or  a  government  agency 
would  activate  the  lone  to  control  a  master 
radio  or  television  station,  one  specifically 
constructed  to  withstand  an  atomic  explo- 
sion, The  station's  command  tone  would 
be  heard  by  other  stations,  linked  in  a 
pyramid;  Those  stations  would  be  heard  by 
other  stations,  and  so  on. 

Currently,  EBS  Is  only  used  at  the  local 
level  to  notify  the  public  of  dangerous  con* 
ditions:  toxic  leaks,  tornadoes,  hurricanes, 
chemical  fires,  earthquakes,  floods  and 
such.  The  EDS  was  even  used  during  I  he 
LA  riots  to  cali  off-duty  police  officers  back 
to  work.  TNX  The  FO.  Flyer,  October 
1992. 


Please  contact  Carole  at  RO.  Box  131646, 
Staten  Island  NY  10313-0006,  or  call  her 
at  (718)  983-1416, 


Youth  Forum 
Interviewees  Needed 

Carole  Perry  WB2MGP  is  seeking  ar- 
ticulate, active  amateur  radio  young- 
sters up  to  age  18  to  be  Interviewed  for 
various  youth  forums  across  the  country, 

8  73  Amateur  Radio  Today  •  January,  1 993 


Congress  Enacts  New 
Restrictive  Scanner  law 

The  law  prohibiting  the  manufacture 
of  scanners  with  (or  easily  modifiable  to 
include)  the  cellular  bands  passed  the 
Senate  (reportedly  without  debate)  on  Oc- 
tober  8th.  The  "cellular  ban"  was  an 
amendment  to  the  FCC  funding  bill  and  it 
is  entirely  possible  and  even  probable  that 
most  senators  had  no  idea  the  cellular 
amendment  was  there  or  what  it  meant. 
The  following  comments,  which  have  ap- 
peared in  several  places,  are  speculation 
until  an  official  interpretation  is  published: 

(1)  Receivers  with  external  converters, 
lab-type  receivers  and  tunable  receivers 
are  not  affected  by  this  law.  Scanners  are 
affected.  Once  the  law  goes  into  effect 
(180  days  from  October  8,  1992)t  no  scan- 
ner can  be  manufactured  that  will  cover 
the  cellular  bands,  nor  can  it  be  made  to 
be  easily  modified. 

(2)  It  looks  as  though  as  long  as  the 
scanner  is  made  with  a  continuous  large 
frequency  range,  you  can  include  the  cellu- 
lar frequencies. 

(3)  This  law  does  not  affect  used  scan- 
ners or  scanners  that  were  manufactured 
prior  to  the  effective  date  of  the  law. 

Here  is  the  exact  text  of  the  new  law: 

SecAOB.  INTERCEPTION  OF  CELLU- 
LAR TELECOMMUNICATIONS, 

(a)AMENDMENT— Section  302  of  the 
Communications  Act  of  1934  (47  U.S.CJ  is 
amended  by  adding  at  the  end  the  follow- 
ing new  subsection: 

(d)(1)  Within  180  days  after  the  date  of 
enactment  of  this  subsection,  The  Com- 
mission shaft  prescribe  and  make  effective 
regulations  denying  equipment  authoriza- 
tion (under  Part  15  of  Title  47,  Code  of 
Federal  Regulations,  or  any  other  part  of 
that  title)  for  any  scanning  receiver  that  is 
capable  of — 

(A)receiving  transmissions  in  the  fre- 
quencies allocated  to  the  domestic  cellular 
radio  telecommunications  service, 

(B)readify  being  altered  by  the  user  to 
receive  transmissions  in  such  frequencies, 
or 

(C)being  equipped  with  decoders  that 
convert  digital  cellular  transmissions  to 
analog  voice  audio, 

(2)8eginning  1  year  after  the  effective 
date  of  the  regulations  adopted  pursuant 
to  paragraph  (1),  no  receiver  having  the 


capabilities  described  in  subparagraph 
(A)f  (3),  or  (C)  of  paragraph  (1),  as  such 
capabilities  are  defined  in  such  regula- 
tions, shall  be  manufactured  in  the  United 
Slates  or  imported  for  use  in  the  United 
States. 

{By  Roy  J.  Cloutiert  adapted  from  public 
postings  on  Prodigy.  TNX  Westllnk  Report 
#637,  November  12,  1992.] 


Space  Symposium  a 
Great  Success! 

The  Tenth  Annual  AMSAT-NA  Space 
Symposium  and  meeting  was  held  at  the 
beautiful  Intelsat  Headquarters  building  in 
Washington,  DC,  on  October  9-11.  The 
300  in  attendance  heard  presentations  on 
such  diverse  subjects  as  antenna  testing 
for  the  Phase-3D  spacecraft,  use  of  the 
PACSATs,  SAREX  hardware  configura- 
tions and  the  AMSAT  awards  program. 
Once  again  this  year,  the  ARRL  co-spon- 
sored an  educational  workshop  at  the 
Symposium.  A  complete  satellite  station 
that  was  installed  for  the  weekend  was 
used  to  make  several  AO-10  and  AO-13 
contacts,  including  a  scheduled  QSO  with 
a  special  event  station  at  the  AMSAT-Den- 
mark  meeting  being  held  in  Copenhagen. 

Dr.  Ron  Parise  WA4SIR  was  the  ban- 
quet speaker.  He  entertained  the  audience 
with  a  talk,  slides,  and  a  movie  detailing 
the  Astro- 1  space  shuttle  mission  on  which 
he  was  a  payload  specialist  and  SAREX 
operator.  The  evening  ended  with  presen- 
tations of  awards  and  a  drawing  for  the  nu- 
merous door  prizes  that  were  generously 
donated  by  many  different  companies. 

The  printed  proceedings  (32  papers,  al- 
most 300  pages  total)  are  available  from 
AMSAT-NA  Headquarters,  Look  for  a  de- 
tailed report  on  the  meeting  and  sympo- 
sium in  the  next  issue  of  the  AMSAT  Jour- 
nal. TNX  AMSAT-NA;  Westfink  Report 
#637,  November  12,  1992. 
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...  to  all  our  contributors!  You  can 

reach  us  by  phone  at  (603)  924-0058.  or 
by  mail  at  73  Magazine,  Route  202  North, 
Peterborough  NH  03458.  Or  get  in  touch 
with  us  on  CompuServe  ppn  70310,775; 
MCI  Mail  "WGEPUB";  or  the  73  BBS  at 
(603)  924-9343  (300-2400  bps),  8  data 
bits,  no  parity,  one  stop  bit.  News  items 
that  don't  make  it  into  73  are  often  put  in 
our  other  monthly  publication,  Radio  Fun. 
You  can  also  send  news  items  by  FAX  at 
(603)  924-9327.  ~~ 
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In  the  world  of  multi-mode 
contollers,  nothing  tops  the 
DSP-2232  or  DSP-1232  from 
AEA.  When  you  choose  either  the 
dual  port  DSP-2232  or  single 
port  DSP-1232,  you'll  have  just 
what  you  need  to  couple  HF  or 
VHF/UHF  (or  both)  transceivers 
with  a  personal  computer  or 
computer  terminal.  Each  converts 
incoming  analog  signals  into  dig- 
ital data  by  means  of  a  12-bit, 
high  speed  converter. 

Developed  by  AEA — with 
over  10  years  of  multi-mode  con- 
troller development  experience  —  the 
DSP-2232/1232  are  the  most  advanced 
and  versatile  controllers  available  any- 
where. They  give  you  the  capability  to 
control  all  legal  Amateur  digital  modes 
popular  on  both  HF  and  VHF  New 
modems  only  require  new  software 
which  can  be  installed  with  an  EPROM 
chip,  or  downloaded  from  a  telephone 
BBS  binary  file  into  the  DSP's  RAM.  You 
won't  need  to  replace  your  DSP-2232  or 
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DSP-1232  as  no  new  hardware  or 
modifications  will  be  needed  as  new 
modes  become  available. 

Whatever  you've  thought  about 
doing  in  Amatuer  radio,  it's  here  in  the 
DSP-2232/1232.  All  PK-232MBX 
modems  (Packet,  AMTOR.  etc.).  All 
satellite  modems  (PSK,  4800  bps 
PACSAT,  G3RUH  9600  bps,  U022  equal 
ized,  400  bps  OSCAR-13).  Analog 
modems  for  HF  FAX,  FAX  APT,  and 


SSTV.  9600  bps  K9NG/G3RUH  for 
terrestrial  and  satellite  use.  Each 
also  offers  internal  RAM  for  up- 
loading modems,  up  to  36 
Simultaneous  packet  connections, 
EPROM  up  to  2  Mbits,  software 
selectable  radio  ports,  Mailbox 
accessible  through  both  ports, 
dedicated  printer  port,  RTTY  digi- 
tal noise  gate,  ARQ  tolerance 
command,  etc. 

The  DSP-2232  adds  even 
more  control  with  its  dual  port 
gateway,  front  panel  LCD  showing 
connect  and  packets  status, 
retrieval,  call  sign  connected  to,  last  call 
monitored  and  "marquee"  display  of 
received  RTTY  signals. 

Get  control  of  your  digital  operat- 
ing position  with  the  DSP-2232  or 
DSP-1232  from  AEA.  You'll  be  on  top  of 
the  Amatuer  radio  world,  too. 

To  connect  with  the  AEA  dealer 
nearest  you  or  for  product  sheets, 
cat!  (800)  432-8873. 


Advanced  Electronic  Applications,  Inc. 

PO  Box  C2160. 2006  -  196th  St.  SW,  Lynnwood,  WA  98036    Sales:  (206)  774-5554 


Number  4  on  your  Feedback  card 


The  Techno- Whizzy  1 

Part  II 

Build  a  direct  digital  synthesis  (DDS)  transmitter. 
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In  Pan  1  of  this  article,  we  built  the  VFO, 
Frequency  selector  and  power  supply 
boards.  Using  just  these,  you  have  a  very 
QRP  transmitter  (2  milliwatts)  or  a  nice  sig- 
nal generator.  For  those  who  like  a  transmit- 
ter wiih  a  little  more  oomph,  here's  the  am- 
plifier stage. 

Since  we've  gone  through  a  lot  of  trouble 
and  expense  to  generate  nice,  clean,  pure 
sine  waves,  it  would  be  a  real  waste  to  run  it 
through  a  class-C  amplifier.  Class  C  would 
also  require  a  filter  for  every  band  or  two, 
complicating  things  even  more.  Class  A  is 
the  right  approach  (with  the  added  benefit 
that  when  we  make  the  TW-1  do  SSB  we 
won't  need  a  new  amp). 

Designing  a  ctass-A  power  amplifier 
wasn't  easy  (digital  likes  me;  analog  hates 
me).  The  amplifier  was  designed  to  be  easy- 
to-build,  requiring  no  adjustments.  It  is  not, 
however,  the  most  efficient  or  powerful  de- 
sign, The  amplifier  will  remain  linear  down 
to  about  10  vottst  and  remain  within  maxi- 
mum specs  up  to  13  volts.  It  is  designed  to 
run  from  a  freshly-charged  12*volt  battery  or 
13.8-volt  power  supply.  More  than  13.8  volts 
won't  give  you  more  power — it  will  just 
burn  up  the  final  amp! 

Class  A  has  its  drawbacks — namely,  it 
consumes  more  power  than  class  C  and  con- 
sequently also  runs  hotter  than  class  C.  Vve 
sidestepped  this  issue  by  keying  power  to 
both  the  driver  and  the  final  stage,  so  it  will 
only  consume  thai  power  and  generate  that 
heal  while  you  have  the  key  down.  This  also 
sidesteps  another  common  problem — stray 
RF  getting  into  the  final  and  being  amplified 
to  a  low-level  signal. 

Theory  of  Operation 

The  RF  signal  at  about  L5-2  rnW  comes 
into  the  base  of  Q2  at  J2.  Resistors  R5,  R3 
and  the  transistor  combine  to  present  a  50- 
ohm  load  to  the  input.  Emitter  resistors  R6 
and  R7  keep  the  driver  Q2  stable,  limit  cur- 
rent flow  and,  combined  with  bypass  cap  C3, 
provide  some  frequency-dependent  output 
compensation.  The  output  runs  through  C2 
to  a  4:1  step-down  transformer,  TL  This 
transforms  the  50-ohm  output  to  a  12.5-ohm 
input  to  the  final  amplifier.  CIO  keeps  the 
DC  bias  provided  to  Q3  by  R6  and  R9  isolat- 
ed from  the  transformer. 
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by  John  Welch  N9JZW 


Photo  A.  The  front  panel  of  the  Techno-Whizzy  I  DDS  transmitter. 


Photo  B.  Close-up  view  of  the  power  amplifier  module. 


Photo  C.  Hooking  up  all  of  the  modules  together  to  complete  the  Techno-Whizzy  I 
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covers  1.8-170  MHz  continously  . 
smooth  vernier  tuning 


built-in  10  digit  LCD  frequency  counter 
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1.8-170  MHz  HF/V  HF  SWR  Analyzer™ 

fel  ■  MFJ-209  If  you 

$4  ftO'^don'f  need  a 
1 W^      built-in 

frequenc\  counter  but 
want  1.8-170  MHz 
continuous  coverage  and 
smooth  vernier  tuning, 
choose  the  MFJ-209. 
It*U  help  get  your 
antennas  in  tip-top  shape. 
Same  as  MFJ-249 
without  LCD  frequency  counter.  Has  jack  for 
external  frequency  counter.  Use  6  AA  cells 
or  110  VAC  with  MFJ-1312B,  $12,95. 
4x2lAx6^  inches, 

MFJ  Bandswitched  DipMeter™ 

MFJ-203  The  MFJ-203 

$ QQ95     is  a  sensitive 

S^w         Bandswitched 
Dip  Meter™  that  covers  all 
hams  bands  from  160-10 
Meters.  There  are  no  plug-in 
tuning  coils  to  keep  up  with 
or  break. 

It's  the  easiest  dip  meter 
you'll  ever  use  —  just  tunc 
for  a  dip.  There's  no 
sensitivity  control  to 
constantly  adjust. 
Saves  time  and  lakes 
guesswork  out  of  pruning  antennas,  winding 
oils*  tracking  down  parasitics,  measuring 
iductance  and  capacitance,  measuring 
eloeity  factor  and  electrical  lengths  of  coax, 
)eiermine  resonant  frequency  of  tuned 
ircuits  and  antennas.  Measure  Q  of  coils. 
J  so  use  as  signal  generator. 
Has  detachable  coupling  coil,  dual  FET 
scillator.  op-amp  meter  amplifier  and  jack 
>r  external  frequency  counter.  Use  9  volt 
■mery  or  HO  VAC  with  MFJ-1312B, 
12.95.  7l/2x2l/2x2'/4  inches. 


\IFJ\s  newest,  most 
a-  versatile  SWR  Analyzer™ 
covers  more  frequencies 
than  any  MFJ  SWR 
Analjzer™  -  1.8-170  SlHz  continuously. 
It  has  smooth  vernier  tuning  and  a 
built-in  10  digit,  high  accuracy,  high 
contrast  LCD  frequency  counter  that 
makes  reading  SWR  in  the  sun  easy. 

This  wide  range  MFJ-249  covers  all 
frequencies  between  1,8-170  MHz 
including  all  ham  bands  from  160  Meters 
to  2  Meters,  commercial  2-way  radio, 
police,  fire,  FM  broadcast,  military, 
marine  and  shortwave. 

A  velvet  smooth  vernier  reduction  drive 
makes  it  easy  to  set  frequency  prescisely. 

It's  battery  powered  and  handheld  size. 
You  can  take  it  right  to  your  antenna  and 
work  on  it  until  it's  just  the  way  you  want  it, 

Here's  what  it  does  <  .  . 

The  MFJ-249  SWR  Analyzer™  gives 
you  a  complete  picture  of  your  antenna 
SWR  over  an  entrie  band  --  without  a 
transmitter,  SWR  meter  or  any  other 
equipment! 

Reading  SWR  is  automatic.  All  you  do 
is  plug  in  your  antenna,  set  your  MFJ-249 
SWR  Analyzer™  to  the  frequency  you  want 
and  read  your  SWR  —  it  couldn't  be  easier! 

10-160  Meter  HF  SWR  .Analyzer™ 

\ifj_2Q7  If  you  re  an 

$7Q95    HF  man.  this 

*^         compact 
MFJ-207  HF  SWR  "Analyzer™ 

will  help  you  build  antennas 
that*  11  make  working  DX 
almost  routine. 

Just  plug  in  your  coax  to 
find  the  SWR  of  any  HF 
antenna  on  any  ham  band 
10-160  Meteis.  Has  jack  for 
external  frequency  counter. 
Use  9  volt  battery  or  1 10 
VAC  with  MFJ- 13 12,  SI 2. 95. 
7Wx2Vix2 '4  inches. 

MFJ  Antenna  Resistance  Meter™ 

MFJ-205  Meed  to 

$B  A9S    measure  the 

^Pw         feedpoint 
resistance  of  your  antenna? 

Simply  plug  your  coax  into 
the  MFJ-205  Antenna 
Resistance  Meter™,  set  it  to 
the  frequency  you  want  and 
read  your  feedpoint  resistance 
directly  from  it's  calibrated 
resistance  meter.  It's  perfect 
for  designing  impedance 
matching  networks  for  your 
antenna, 

Reads  up  to  500  ohms  RF  resistance  and 
covers  all  ham  bands  160- 10  Meters, 

With  a  conventional  antenna  bridge  you 
have  to  constantly  alternate  between  adjusting 
the  null  and  frequency  controls  until  you  find 
the  best  null. 

You  can  also  determine  resonant  frequency 
and  if  your  antenna  is  too  long  or  too  short. 

Has  jack  for  external  frequency  counter, 
Can  be  used  as  an  RF  signal  generator,  Vhx 
2lhx2yA  inches.  Use  9  volt  battery  or  110 
VAC  with  MFJ-1312B,  $12,95, 

CIRCLE  8€  ON  READER  SERVICE  CARD 


Here's  what  you  can  do  .  .  • 

You  can  instantly  find  your  antenna's 
true  resonant  frequency  right  at  your 
fcedline    -  that's  somehting  a  noise  bridge 
just  can't  do. 

You  can  shorten  or  lengthen  your  dipole 
or  mobile  whip  and  see  the  effect 
immediately. 

You  can  monitor  how  SWR  changes  as 
you  adjust  your  beam  or  vertical  -  youll 
know  right  away  if  you  should  lengthen  or 
shorten  it. 

You  can  see  how  SWR  varies  over  an 
entire  band  •  .  ,  find  2: 1  SWR  band  widths 
.  .  .  adjust  mobile  antennas  in  seconds  .  .  . 
find  all  resonant  frequencies  of  mult  i  band 
verticals,  dipoles  and  beams  .  .  .  tune  up 
your  antenna  tuner  without  transmitting. 

You  get  three  instruments  in  one 
You  get  three  instruments  in  one  ...  a 

low  distortion  RF  signal  generator  ,  ,  .  a 

sensitive  high  accuracy  170  MHz  frequency 

counter  -  ,  .  an  SWR  Analyzer™ 
Has  BNC  connector  for  use  as  high 

accuracy  frequency  counter.  Counter  ha? 

four  gate  times,  .  1  Hz  resolution,  I  ppai 

10  MHz  crystal  time  base  with  adjustable 

calibration. 
Use  6  AA  cells  or  1 10  VAC  with 

MFJ-1312B.  $1295  4x2^x6^  inches. 

2  Meter  VHF  SWR  Analyzer*™ 

MFJ-20K  MFJ-208 

$7095    2  Meter  VHF 
f  9  SWR  Analyzer™ 

finds  the  SWR  of  any  antenna 
from  138-156  MHz. 

Jack  for  external  frequency 
counter.  Use  9  volt  battery  or 
110  VAC  with  MFM312, 
S  12.95.  7VvaiAx2lA  inches. 

For  Commercial  VHF  Radio 

Same  as  MFJ  208  but  for 
commercial  VHF.  MFJ-217, 

$79.95,  covers  30-50  MHz  and 
MFJ-218,  $79.95,  covers 
150-170  MHz, 

600  MHz  10  Digit  LCD  Counter 

MFJ  346  Add  this 

$  4  OQ95  handy 
■  *»^       MFJ  346 

frequency  counter  to  your 
station  and  get  high  accuracy 
frequency  measurements  to  600 
MHz  with  10  digit  precision. 

Easy-to-read  1/4  inch  LCD 
digits  don't  wash  out  in 
bright  sunlight  like  LEDs. 
Compatible  with  MFJ 
SWR  Analyzers™1,  Dip  Meter™ .  Antenna 
Resistance  Merernt  and  Antenna  Bridge™*. 
Four  gate  limes,  ,1  Hz  resoultion,  high 
accuracy  1  ppm  10  MHz  crystal  time  base. 

Use  9  volt  battery  or  1 10  VAC  with 
MFJ-1312B,  S12.91  4xIV4x5fc  inches. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  80<^647-TKCH(8324) 

•  1  year  unconditional  guarantee  •  30  day  money  back 
guarantee  t  Jess  s/h)  on  orders  from  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC, 

Hox  494.  Miss  Sww.  MS  39762 
(GO  J  023-5869:  8430  CSV.  Mwi.-Fri 
FAX:  (60 1  j  323-6551;  Add  S6  sft, 

MFJ  *  *  .  making  quality  affordable 

prices  and  specifications  subject  to  charge       ■«:  mm  1  <vr^sa  bv 
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Figure  L  Schematic  diagram  of  the  power  amplifier  hoard. 


Choke  LI  provides  power  lo  the  final  am- 
plifier, Q3.  Emitter  resistors  Rll  and  R12 
keep  the  Fina!  stable  and  provide  limited  out- 
put compensation  with  C5.  The  output  flows 
through  C4,  into  the  16:1  matching  network 
of  T2  and  T3,  then  to  the  antenna  connection 
at  J3. 

Power  comes  into  the  keying  circuit 
through  J4,  the  Transmit/Receive  switch  on 
the  front  panel.  Capacitors  C6  and  C7  by- 
pass RF  to  ground.  The  key  is  connected  to 
jack  JL  The  unit  is  keyed  by  grounding  Ql 
through  R2.  R2  and  CI  help  in  shaping  the 
keying  waveform,  preventing  sharp  edges. 
Power  to  both  the  driver  and  final  is  keyed, 
keeping  the  power  drain  and  associated  heat 
to  a  minimum. 

Construction 

The  amplifier  board  should  deliver  about 
a  watt  of  clean  signal  into  a  50-ohm  load.  To 
do  so  will  require  you  to  wind  some  balun 
cores  into  transformers.  There  are  Ehree  on 
this  board,  all  4:1  baluns  using  BN-43-202 
cores.  Winding  them  is  a  lot  easier  than  ex- 
plaining how,  so  take  courage. 

To  wind  the  transformers,  take  about  six 
feet  of  30-gauge  magnet  wire  and  fold  it  in 
half.  Putting  one  end  in  a  vise,  twist  the  wire 
to  about  15  turns  per  inch  (I  used  an  electric 
screwdriver  for  this  and  it  went  very  quick- 
ly), Wind  this  twisted  wire  up  through  the 
left  hole  of  the  balun  core  and  back  through 
the  right.  That's  one  turn.  Go  back  in 
through  the  right  and  back  out  through  the 
left,  for  two  turns.  Continue,  winding  eight 
to  12  turns  on  the  core,  leaving  wires  com- 
ing out  of  each  hole  at  the  bottom.  Now  cut 
the  folded-over  lip  in  the  middle,  making  it 
two  wires  wrapped  around  each  other. 

Scrape  back  some  insulation  on  the  ends 
of  the  wire  and  use  an  ohmrrteter  as  a  conti- 
nuity tester  to  identify  the  two  wires.  Twist 
the  left-hand  side  of  wire  #1  to  the  right- 
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hand  side  of  wire  #2. 
The  left-hand  side  of 
wire  #2  wilt  go  to 
ground,  and  the  sig- 
nal goes  between  the 
twist  and  the  right- 
hand  side  of  wire  #L 

Now  that  you've 
got  the  transformers 
wound,  install  Tl  on 
the  board.  Orient  it  so 
that  the  twisted  end  is 
in  the  middle,  and 
one  wire  goes  to 
ground  and  the  other 
wire  goes  to  Q2  (on 
the  board,  the  "twist- 
ed" end  is  the  two 
holes  that  arc  shorted 
together).  This  steps 
the  50-ohm  output  of 
Q2  down  to  12.5 
ohms  into  Q3* 

Install  the  other 
two  baluns  at  T2  and 
T3.  Here  again  the 
twisted  ends  go  in  the 
middle,  with  one  wire 
to  ground  and  the 
other  wire  towards 
the  output.  These 
provide  a  1 6; I  step 
up  from  the  3.125- 
ohm  output  at  Q3  to 
50  ohms  at  the  anten- 
na jack. 

Jl  is  the  input  from 


Tl 
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Figure  2  (a).  PC  board  foil  pattern  of  the  power  amplifier  board. 
(b^  Parts  placement. 


your  key.  Hook  this  to  a  jack  with  a  chunk 

of  two-conductor  wire  or  RGI74  coax,  J4  is 
the  12-voli  power  input.  Hook  this  to  a  pow- 
er input  jack  (if  fused,  use  a  2-amp  fuse).  J2 
is  the  RF  output — attach  this  to  the  output 
jack  {SO-239  preferred)  with  some  more 
RG174.  J3  is  the  RF  input  from  the  DOS 


VFO  board — leave  this  vacant  for  now. 

SWI  switches  power  from  receive  to 
transmit.  As  the  amplifiers  are  class  A,  they 
consume  a  lot  of  power  just  silling  there. 
Leaving  this  stage  powered  down  while  re- 
ceiving will  cut  the  TW- 1  *s  power  consump- 
tion to  a  trickle. 
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BAR  GRAPH  -  ATH™    FREQUENCY  COUNTERS 

Check  out  the  ALL  NEW   ATH-15  ...it's  FASTI 


In  less  than  8%  of  a  second  (<80ms),  the  ATH-15  can  ACCURATELY  READ,  DISPLAY 
&  AUTOMATICALLY  HOLD  the  FREQUENCY  of  any  readable  signal,  80ms  or  longer  II 


AUTOMATIC  TRIGGER  &  HOLD 
ONE-SHOT  ATW  OPTION 
AUTOMATIC  CLEAN  DROP  OUT 
800%  FASTER  RESPONSE  TIME 
MAXIMIZED  SENSITlVrTY<1mV  typ 

3  to  5  HOUR  NICADs  STANDARD 
BATTERY  CHARGE  INDICATOR 

4  GHZ  -  2  INCH  BAR  GRAPH 

2  RANGES  -  6  FAST  GATE  TIMES 
1  PPM  TCXO  STANDARD 
HIGH  STAB  0.2PPM  TCXO  OPTION 
MANUAL  HOLD  FUNCTION 
BLANK  DISPLAY  FUNCTION 
9-1 2V  AUTOPOLABiTY  PWR  JACK 
StaiCab™  ALUMINUM  CABINET 
1  YEAR  LIMITED  WARRANTY 

MADE  IN  USA 


m  refers  to  our  exclusive  new  "AUTOMATIC  TRIGGER  &  HOLD  circuit 

with  ■AUTOMATIC  CLEAN  DROP  OUT\  With  ATHm  yt>u  can  say  good-bye  to 
almost  all  of  that  annoying  random  counting  and  the  false  readings  we  have 
become  accustomed  to  when  using  portable  counters,  The  model  ATH-ns  is  an 
ULTRA  HIGH  SENSITIVITY,  1  MHz  to  1500  MHz  frequency  counter  with  an 
INTEGRATED  BAR  GRAPH  circuit  which  instantly  displays  the  signal  strength  of 
an  input  signal  from  <1  MHz  to  4  GHz,  When  the  ATHm  feature  is  used,  the 
counter  displays  the  Last  readable  signal  received,  it  automatically  triggers  on  a 
readable  signal  and  automatically  switches  to  the  "hold*  status  when  the  signal 
dissapears.  Because  of  AUTO  TRIGGERING,  the  first  reading  is  correct  If  the 
signal  stops  in  the  middle  of  a  sample  or  gate  time,  the  last  complete  accurate 
reading  will  be  displayed  and  the  unit  switched  back  to  "HOLD"  status,  hence  the 
■AUTOMATIC  CLEAN  DROP  OUT'  prevents  the  display  of  erroneous  data,  all  this 
is  done  automatical^  with  hands  free  operation  -  and  it  works  great  HI 
We  are  further  responding  to  user  requests  by  offering  a  *ONE-SHOT  ATH™* 
option.  This  consists  of  a  ONE-SHOT  select  switch,  a  push  button  RESET  switch 
and  two  LED  indicators  all  located  on  the  top  of  the  counter  (not  shown).   When 
this  function  is  used,  the  first  readable  signal  that  triggers  the  counter  will  be  held 
on  the  display  until  manually  reset  One  push  of  the  reset  button  will  reset  the 
display  to  zeros  and  enable  the  one-shot  circuit  again.  The  display  can  be  blanked 
or  turned  off  pending  the  auto  triggering  from  an  input  signal,  which  also  saves 
power  under  battery  operation. 

RESPONSE  TIME,  defined  as  the  time  from  the  beginning  of  the  input  signal  to  a 
stable,  accurate,  readable  display,  has  been  dramaticaJly  speeded  up.  The 
RESPONSE  TIME  is  actually  800%  faster  than  previous  models  and  if  you 
consider  not  having  to  manually  throw  the  hold  switch,  at  just  the  right  time,  the 
ATH-15  is  functionally  the  fastest  counter  you  can  buy  II 

SAY  GOOD-BYE 
RANDOM 
COUNTING  & 
FALSE  READINGS 

WITH  THE  NEW 


SIZE:  4"H  x  3.5" W  x  1"D 

#ATH--IB       FREQUENCY  COUNTER 

WITH  NI-CADs  &  110VAC  ADP 
FACTORY  INSTALLED  OPTIONS: 

#0/S*ATH-15           ONE-SHOT  ATH'" 

fHSTB-15               HIGH  STAB  TCXO   O^ppm 

ACCESSORIES: 

#CC-90                    BLACK  VINYL  ZIPPER  CASE 
#TA-90                    TELESCOPING  BNC  ANT 
#P~1 10                     PROBE,  200  MHZ,  1X-10X 
#M207!C                  CABLE  FOR  MFJ-207/208 

$235. 

100. 

12. 
12. 
39. 
10. 

CHECK  IT  OUT.  .  .  BEFORE  YOU  BUY  A  COUNTER 

Does  Bar  Graph  give  instant  readings  Of  3  gate  times  delayed? 
Does  Bar  Graph  work  every  range?   Over  2  GHz?  With  HOLD  on? 

Does  HOLD  switch  change  GATE  selection  when  turned  off? 

Does  unit  SELF-OSCILLATE  -  random  count  with  no  input  signal? 

How  many  switches  needed  to  select  range?  Gate  times/range? 

How  long  does  unit  operate  with  batteries?    One  hour? 

NO  PROBLEMO  with  BTABTEK  POCKET  COUNTERS*  1! 


ALL  MODELS 

IN  STOCK 

WE  SHIP 

SAME  DAY  I 


Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


INTERNATIONAL  INC 


398  NE  3ah  St.,  Ft.  Lauderdale,  FL  33334 


TERMS:  Shipping-handling  charges  for  Florida  add  $4  +  tax, 
US  &  Canada  add  5%  ($4  min  -  $10  max),  others  add  15%  of 
total.  COO  fee  $4.  VISA,  MC  or  DISCOVER  accepted.  Prices 
&  specifications  subject  to  change  without  notice  or  obligation. 
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Figure  3.  Schematic  diagram  of  the  optional 
output  filter  board. 


Install  the  transistors  next,  matching  the 
shapes  to  the  shapes  on  the  board  to  assure 
proper  pin  arrangement,  Ql,  trie  TIP125, 
shouldn't  need  any  heat  sink,  but  Q2  (an 
MRF517  or  2N3866)  will — a  top-hat  type 
will  be  adequate.  The  MRF476,  Q3,  also 
needs  to  be  heat-sinked,  preferably  to  the 
back  panel  of  ihe  radio.  Be  sure  to  use  ther- 
mal goop,  a  mica  insulator  and  a  nylon 
screw  to  attach  this  transistor  to  the  case.  For 
testing,  you  can  use  thermal  goop  and  a  TO220  heat  sink,  but  don't 
run  it  for  long! 

By  now  you're  almost  done.  Just  install  the  rest  of  the  pans. 
They're  all  passive  components  so  there  is  no  "backwards" — but  be 
sure  to  get  them  in  the  right  spots!  As  always,  double-check  your 
work. 

Attach  a  dummy  load  (50  ohms  5  or  more  watts  will  work  fine)  to 
the  SO-239  RF  output  connector.  Tum  SW I  to  "transmit11  to  apply  12 
volts  to  J4.  Attach  your  voltmeter  to  the  "hot"  end  of  R5,  With  the 
key  jack  open,  you  shouldn't  read  more  than  0.1  volt.  With  the  key 
jack  shorted,  you  should  read  around  2  volts.  A  small  difference  is 

Continued  on  page  85 
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Channel  Selector 


Figure  5.  Front  panel  pattern  for  the  Techno AV/uzzy  I.  Blow  up  this  figure  with  a  copy 
macliine  to  fit  your  cabinet. 


Figure  4  (a).  PC  hoard  foil  pattern  of  the  output  filter  board,  fb). 
Parts  placement. 


Table  1  - 

Component  Values  for  the  S-Pole  Harmonic  Output  Flttef 

Band 

C1,C3 

C2 

L1.L2 

Winding  Information 

160m 

1000  pF 

2700 pF 

6,55  uH 

36  turns  on  a  T50-2  toroid  core 

80m 

470  pF 

1500  pF 

3.03  jiH 

25  turns  on  a  T50-2  toroid  core 

40,30m 

220  pF 

560  pF 

1.19  |iH 

1 7  turns  on  a  T50-2  torotd  core 

20.17.15m 

100  pF 

270  pF 

0.568  uH 

12  twins  on  a  T50-2  torofci  core 

Parts  List:  TW1  XMIT  Linear  Amplifier 

ttem 

Quantity 

Reference 

Part 

1 

2 

C1.C6 

0,1  |iF               ceramic 

2 

4 

C2.C4+C5,C10 

2  jiF                 ceramic 

3 

1 

C3 

0,47  \lF            ceramic 

4 

t 

C7 

0.001  pF          ceramic 

5 

1 

J1 

hey  jack 

6 

1 

42. 

lowRFin 

7 

1 

J3 

RF  out  to  antenna 

8 

1 

J4 

power  12  volts  in 

9 

1 

L1 

100  rriH  2 A  choke  from  Radio  Shack 

10 

1 

Ql 

"HP125 

11 

1 

Q2 

MRF517  0T2N3866 

12 

1 

03 

MRF476 

13 

1 

R1 

10h  ohm  1/4  wan 

14 

1 

R2 

2,2k  ohm  1/4  watt 

15 

1 

B3 

330  ohm  1/4  wall 

16 

1 

m 

30  ohm  1/2  watl 

17 

1 

R5 

75  ohm  1/2  wall 

18 

1 

RS 

3,9  Ohm  1/4  wall 

19 

1 

R7 

5  ohm  V4  watt  (4.7  will  work) 

20 

1 

ea 

62  ohm  1  watt 

21 

1 

R9 

24  Ohm  1/2 watt 

22 

1 

R11 

1.2  ohm  i  watt 

23 

1 

R12 

1.3  ohm  1  watt 

24 

1 

SW1 

T/R  switch  DPDT  toggle 

25 

3 

T1.T2.T3 

4:1  balun  on  BN-43-2Q2  core 

Note:  A  compete  kit  of  parts  {including  me  PC  boards}  is  availaDle  fmm  Hktronics 

Northeast,  fit,  1  Box  783 

I  Hancock  NH  03449   Phone:  (603)  525-4001.  Prices  as 

follows: 

DDS  VFO  module  —  S99;  Diode  Matrix  module  —  $AB\  Power  Amplifier 

module 

—  S49;  Output  Filter  module  (specify  band)  —  $10;  A  complete  package  of 

all  modules  -  -  $199.  Tne  Gualcomm  Q2220  DDS  chip  can  be  ordered  separately  for 

$39.  All  prices  include  postage 

Elcned  and  drilled  PC  boards  for  mis  project  are  also  available  separately  from  FAR 

Circuits, 

18N640  Field  Court,  Dundee  IL  60118.  Pricing:  DDS  VFO  PC  board—  SB; 

Qiao's  Matrix  PC  board— 

SB;  Power  Amplifier  board—  56;  Output  Filter—  $3,  Please 

add  SI  50  per  order. 

the  G2220  {as  well  as  data  sheets)  is 

available  directly  from  OuaJcomm,  10555 

Sorrento  Valley  Rd.r  San 

Diego  CA  92121 

(619)  597*5005-  Die  price  is  $49  (1-24 

qty.};  51 50  minimum  order, 

The  CA333BAT  the  55  MHz  clock  oscillator  and  most  of  the  smafl  parts  are  available 

from  D)gi*Key;  (800)  344-4539, 

Toroids  are  available  from  KA7QJY  Components  {Danny  Stevig).  Box  3893,  Logan 

UT  84323;  Tel:{&01)  563-5173. 
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Thruline  Directional  Wattmeter— 

The  worldwide  standard  in 
directional  wattmeters, 

•  Accurate  within  +/-5%  of  full  scale 
reading. 

•  Measures  forward  or  reflected  power  in 
coaxial  transmission  fines  under  any 
load  condition, 

•  Power  range  from  100m W  to  lOkWt 
frequency  range  from  0.45  to  2300MHz. 

»  Utilizes  Bird's  "QC*  quick  change 
connectors  for  interchangeable  field 
operation  without  recalibration. 

•  Built-in  remote-reading  capability. 

*  Peak  reading  version  available. 

Call  or  write  today  for  more  details  on  the 
industry  Model  43  wattmeter  and  to  receive 
a  complete  Bird  catalog. 


30303  Aurora  Rd .,  ClevelarxJ,  OH  44139  US  A    •   (216)  248-1200 
TLX;  706898  Bird  Bee  UO   •  FAX:  (216)  24S-S426 
WESTERN  REGION  OFFICE:  0}ai.  CA   ■  (80S)  646-7255 


R0NI 
COMPONENTS! 

Whether  you  order  1  part  or 

all  42.149...MOUSER  stocks 

a nd.. .ships  same  day!! 

CALL... 
|  (800)  992-9943 

for  your 


FREE 
CATALOG 

2401  Hwy  287  N. 


Electronic  Corporation 


-S^^Mansfleld,  TX  76063 

MOUSER 

ELECTRONICS 

Sates  &  Stocking  Locations  Nationwide 
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Michigan 


t&z 


ORDERS  ONLY 
LOCAL  &  TECH 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


SALES  w  m^"        SERVICE 

23040  Schoenherr,  Warren,  Ml  48089     -    ■ 

OPEN  M0N-FR1 10-6.  SAT  10-4.  SUN  CLOSED       ---         ^     / 

TERMS:  Prices  Oo  Nol  Include  Shipping. 

Price  and  Availability  Subjecl  (a 

Change  Wllfioiil  Notice 

Most  Driers  Shipped  The  Sane  Day 

COD'S  Welcome  ( W.D0  +  shipping) 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


<zz. ' 


LOOM  FOR  US 

AT  UPCOMING  SHOWS 

IN  1993! 


vL 


•* 


Come  in  for  new  stocking  staffers 


KFKI\A/Onn    X  MAS  Specials  on  all  Major  Brands        l/^/^K^ 


TH-2CA 

2M2-5W  MICRO  40  MEM 


TH-7SA 

2M/70CM  DUAL  BAND 

MOfllLE  VHFAJHF 

TM^732A 

2U/70CM  DUAL  BAND 


TH-741A 

2M770CMf>  TfnUBANOEH 

Hf_£QUJP.VIEUT 


TS-140S 
HFCOMPGENCOV 


TS-450SWT 
MFDEL  COMP  TUtf 

TS-BS&AT 

Hf  V2V  DEL  TUNEH 


TH-741A 


^S-tMSMT 


TS-8S0/AT 


HTi 

IC-2SAT 

2U  2-5W  DEL  MICRO 

1C-2SRA 
JM/SCANNERHT 

IC-W2A 
2M/7QCMMICRO 

MOflfl  F  VHFrtJHF 

1C-22W 

2M  45W  20  MEM 

IC-2410 

2M/70CM  45 W  DEL 

HFEflUIPMErfT 

I&735 

HF  DELUXE  COMPACT 

tC765 

HF  DELUXE  TUNER  PS 


IC-2410 


IC-735 


JC765 


FT*4l  IE 

2M  2*W  50  MEM  CTCSS 

FT-4TO 

ZM.70CM  2-5W  50  MEM 

MOBILE  VHFAJHF 

FT.5SOO 

2M/70CM  DUAL  BAND 

FT-24O0H 

2M  SOW  LCD  CTCSS 

HF  EQUIPMENT 

FT-flSO 

HF  DEL  MOBILE 

FT'tOQO 

HF  QSL  CATCHER* 


FT-5200 


Jm 


FT0MAT 


FT-1000 


New  MFJ  Stocking  Stuffers  for  X-Mas  —  Tuners,  Antennas  &  much  more 
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Number  5  on  your  Feedback  card 


Programmable-Frequency 

Audio  Generator 

High  accuracy  with  digital  control. 


by  Loyd  W.  Redman 


Most  audio  signal  generators  built 
around  IC  timers  or  op  amp  oscillators 
require  some  external  capacitors  and  resis- 
tors to  determine  oscillator  frequency.  To 
obtain  high  accuracy  of  an  output  frequency, 
the  external  capacitors  need  to  be  adjustable. 
If  the  oscillator  is  to  have  several  frequency 
ranges,  you'll  need  several  external  capaci- 
tors in  addition  to  trimmers  for  fine  frequen- 
cy adjustments,  Some  capacitors  change  val- 
ue with  aging,  so  manual  adjustments  must 
be  made  each  time  the  generator  is  used. 

Digital  Audio  Frequency  Control 

Micro  Linear  makes  the  ML2035  and  the 
ML2036  IC  sine  wave  generators  needing 


only  one  external  component,  a  crystal.  The 
frequency  is  digitally  controlled,  so  no  ex- 
ternal capacitors  need  to  be  adjusted  to 
change  frequency  ranges  or  to  fine-tune  a 
selected  frequency.  Figure  1  shows  the 
schematic  of  a  programmable-frequency  au- 
dio generator  using  either  the  ML2035  or 
the  ML2036  ICs. 

The  heart  of  both  the  ML2035  and  the 
ML2036  is  a  DAC  (digital-to-analog  con- 
verter). We  enter  a  16-bit  digital  word  serial- 
ly and  get  a  sine  wave  output.  Refer  to  Fig- 
ure 2  and  we'll  review  the  operation  of  a 
simple  DAC.  The  output  directly  from  our 
basic  DAC  is  not  a  nice  smooth  sine  wave, 
but  a  triangle  wave.  The  triangle  wave  is  ac- 


tually a  series  of  voltage  steps,  not  the 
smooth  waveform  we  would  see  when  an  os- 
cillator output  is  derived  from  the  voltage  at 
a  capacitor  terminal. 

Here's  how  the  voltage  steps  are  generat- 
ed. The  circuit  of  Figure  2  can  be  viewed  as 
an  operational  ampifier  wired  as  an  inverter, 
with  separate  digitally  selectable  input  resis- 
tors. The  voltage  gain  equation  for  an  invert- 
ing op  amp  is;  A=Rf/Rin.  Our  switches  are 
SPST  electronically  controlled,  solid-state 
switches.  Suppose  the  digital  control  word 
contains  four  bits.  We  then  have  16  possible 
output  voltage  steps.  When  the  digital  word 
is  000 1 ,  S4  is  closed,  connecting  +1QV  to 

Continued  on  page  IS 
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Figure  L  Programmable-frequency  audio  generator  cimiit  diagram  using  the  ML2Q3h  or  the  ML2Q35.  Dashed  lines  indicate  changes  in 
wiring  when  using  the  ML2Q35* 
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Feedback 


In  our  continuing  effort  to  present  the 
best  in  amateur  radio  features  and 
columns,  we  recognize  the  need  to  go  di- 
rectly to  the  source — you.  the  reader.  Arti- 
cles and  columns  are  assigned  feedback 
numbers,  which  appear  on  each 
article/column  and  are  also  listed  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page.  On 
the  card,  please  check  the  box  which 
honestly  represents  your  opinion  of  each 
article  or  column. 

Do  we  really  read  the  feedback  cards? 
You  'bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the  edi- 
tor while  you're  at  it.  You  can  alos  enter 
your  QSL  in  our  GSL  of  the  Month  con- 
test. All  for  the  low,  low  price  of  29  cents! 
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Technologies 


A  DIVISION  OF  U  ELECTRONIC  INDUSTRIES 

123  Eiil  South  Strttt  -  Harveyiburg.  Ohio  45032 

1  (100)  B29-B321 
MODEL  #T270       eioqc 
SPECIFICATIONS     *xo*** 

The  T270  mobile  dual  bind  motorola  (NM0)  mount 
mtenras  ire  designed  to  provide  years  of  safisbctory 
operation.  They  brine  dull  bind  operation  to 
discriminating  users  ol  Eolh  amateur  and  commercial 
equipment  These  antennas  are  designed  lo  enhance  the 
capabilities  of  portable  equipment.  The  NMQ  mounting 
is  i  reliable  method  lo  ensure  good  continuity  for  many 
years  lo  come  These  antennas  ire  supplied  with  a 
spring  loaded  positive  pressure  conbJd. 
VSWfl  at  issorttnce  is  rvpfcally  1.5:1  wless 


Power  rating  is  200  Walls  PI.P,  Unify  gain  140-170 
Mhz;  2.5  db  gain  440-470  Mhz;  Weight  is  approx.  lib.; 
Color  Black;  impedance;  50  ohms 


CfiOC      MODEL  #T270M 
>«*»    MODEL  #T270MBN 


A 


i 


* 


SPECIFICATIONS 

The  T270M  and  T270MBN  mobile  dualband  magnetic 
mount  anlenna  kils  are  designed  to  provide  years  ol 
satisfactory  operation  They  bring  dual  band  operation 
to  discriminating  users  ol  ooth  amateur  and 
commercial  equipment  These  antennas  are  designed 
to  enhance  the  cap  at  ill  lies  ol  porta  tie  equipment  The 
heavy  duty  magnet  insures  reliable  operation  at 
speeds  up  lo  100  M  PH.  The  base  comes  with  a 
protective  mylar  lo  prevent  damage  lo  any  mounting 
surlace.  These  antennas  are  supplied  with  12'  ol 
RG5GAAJ  coax  and  a  choice  of  connector 
T27ChPL2S9  T270MWfcBNC. 
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Ml     Ui     1IC     ITS 


4TD 


REOUEMCT  IMH2J 


CIRCLE  1 1  ON  READER  SERVICE  CARD 


Z-D     ENGINEERING 

Specialists  in  CATV  Hardline  Matching 
Transformers,  Power  Dividers  and  Related 
RF.  Devices, 


Built  to  fit  1/2,  3/4  and  7/8  inch  hardline,  or 
can  be  custom  built  for  other  sizes  of  hardline 
and  any  frequency  between  50  MHz  and  1 ,3 
GHz.  When  ordering,  please  include  a  4  inch 
section  of  your  hardline  and  specify  the  de- 
sign frequency  uou  need. 

144  MHz  units  are  $34,95  per  pair  222 
MHz,  440  MHz,  903  MHz  and  1296  MHz 
units  are  $32.95  per  pair. 

Add  $5.50  per  pair  UPS  shipping  (IXS.  only). 

Ohio  residents  add  5.5%  sales  tax. 

Custom  built  prices  on  request 

ZD  ENGINEERING 

Paul  H.  Darwactor,  W8ZD 
605  Balsley  Avenue,  Findlay,  OH  45840 

PHONE:  419-424-8765 
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MICROWAVE  TRANSVERTERS 


SHF  1240  Complete  Transferrer 
5KF  SYSTEMS  No  tune  linear  1  ransverters  and  transvener  ikrts  tor 
902,  1269,  1296,  2304,  2400. 3456  MHz.  All  use  2m  il.gllBV.  Kits 
tnclude  mixer  and  L  O,  PC,  boards,  xtal  and  all  component.  Built 
units,  include  I F  /D.C.  switchboard,  connectors  and  compact  km 
profile  housing.  Other  friquency  options  m  amateur  barf  availabte 
SHF  WOK     902-906  MHz  54>mW     KitSl39    Buia$265 

SHF1240K    1296-1300  MKz  lOmW     KrtS149    BuiR$265 

SHF1269K    1263-1272  OsarWtortBltOmW   Ki!$140     BmnS255 
SHF2304K     ^304 -2308  MHz  lflmW    Kit5205     BulllS325 

SHF2401K     2400  MHz  Mode  S  rev  Conv    KIIS155     Bulll$255 
SHF3456K     34 55-34 Gfl  MHz  1QmW    KitSSOS     BuiltS325 

SHF576GK     5760  MHz/1296  IF    Q.&mW  KitSl70    Bui!tS2fiO 
+32R  420-450  MHz  10m  IF  70mW    K  JST50     &JUTS275 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 


Box2310,RR1    TroyT  ME  04987  l — - 
(207)  948-3741     FAX:  (207)  948-5157 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 


Linear  Power  Amps 
for  S5B+ ATV,  RvL  902— 1 
2303  FA       l0mWtn3Wout 
2318  RAM    OSWinlSWout 


2335  PA 
2340  PA 
2370  PA 
331  SPA 
3335  PA 
3310  PA 
432  PA 


10W  in  35W  oift 

l  w  in  35W  out 
5W  in  70W  out 
1W  in  20W  out 
14W  in  40W  out 
lOmW  m  10W  out 
70m W  tn  15W  out 


2304- 3456MHz 

1240-1300  MHi  $130 

124&130OMHZ  S205 

1240-1300  MHz  $325 

1240-1300  MHi  S355 

1240-1300  bAH?  S695 

902-92SMHZ  5275 

902-926  MHz  $335 

902- 93d  MHz  SI  50 

42CM50  MH?  S180 


JM  Svitcnini  milsbFe,  all  T3.S  VDC  /Some  mi  la  tie  Id M  twin 
Low  Noise  Preamps  &  preamp  kHs— 432,  902.  1296, 
1691.  2304,  2401,  34&6  MHz,  5.7  and  10  GHz. 


331NA  pftfimp  .fidGNF  302  MHz 

23LKA  pfHmp  6d8NF  l296MHi 

131NA  preanp  7dBNF  23EXW4Q0MHZ 

1G8JLMWP  prsamp  idONF   i&ltffZmBiiiBtflid 
40I7LNAK     preampB  40tM7M**fe 


138V  $95 

13  8V  $  95 

usv  n3o 

13JV  1140 

646  $40 


PreampktsfQT?3Q4-tOGHz  Writs  or  CaK 

CALL  OR  WRITE  FOR  MORE  INFORMATION 

DOWN  EAST  MICROWAVE  ^_ 

BiEi  Olson.  W3HQT 
Box  231 04  RR 1     Troy,  ME  04967 


(207)  940-3741      FAX:  (207)  948-51 57 


MICROWAVE  ANTENNAS 


Loop  Yagts.  Power  Dividers,  Slacking  Frames.  Comptele 
Affay  Of  902,  910,  1269.  1296,  1691.  2304,  2401.  345S 
MHz.  For  Tropo,  EMEH  Weak  Signal,  OSCAR,  ATV.  Re- 
pealers, WEFAX,  Commercial  point  to  point.  Available  in 
kit  form  or  assembled  and  tesied 
3333LYK    334     bOpYagiKk  902MH; 

45eJ  loopTagiKi  1296MH? 
45el  loop Yagi Kit  1269MH?  21  d& 
44el  loop  vagiiassem  J  1691  MHz  21  dBi 
55el  Superlooper  Kit  1296  MHz  2EdB| 
45el  loop  Vagi  Kit  2304  MHz  21  dBi 
45et  loop Yagi Kit  3456MH2  21  dft 
Now  in  stock-  VHP  £  UHF  Yagils  by  Railand  Arrays 
Other  models  available.    Call  or  write  Tor  catalog, 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

Box  231 Q,  RR  1    Troy.  ME  04987 

(207)  948-3741 

FAX:  (207)  948-5157 


234SLYK 
2445LYK 
1B44LY 

2355LYK 
1345LYK 
94SLYK 


TSScB  S  9500 
2ioBi  $  9506 
S  95.00 

$105.00 
$106.00 
%  79.00 
$  79.00 
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Pr  ogrammab  le-Fr  eq  u  e  n  cy 

Audio  Generator      Continued  from  page  16 

the  end  of  the  appropriate  resistor  in  the  net- 
work so  the  gain  of  UI,  Rf/Rin,  becomes 
1/16  or  0,0625.  The  output  voltage  will  be 
0.0625  x  10V  or  0.625V.  Thus,  the  second 
output  voltage  step  will  be  1/16  of  the  refer- 
ence voltage.  If  our  up-counter  begins  at 

0000,  the  10V  reference  is  not  connected  to 

01,  so  the  first  voltage  step  is  0V.  Our  word 
generator  continues  to  enter  digital  words  in 
sequence  to  1  111.  At  a  count  of  1111* 
switches  S1-S4  are  closed,  connecting  resis- 
tors in  the  network  to  produce  an  amplifier 
gain  of  0.9375  and  an  output  voltage  of 
9.375  V,  1 5/1 6  of  the  reference  voltage. 

At  this  point  you  may  ask,  ** Where's  the 
rest  of  the  triangle  wave?"  With  digital  con- 
trol words  of  0000  to  1 1 II ,  our  output  is  on- 
ly one  quadrant  of  the  triangle  wave.  Our 
control  logic  now  directs  the  word  generator 
to  count  down  in  the  sequence  Sill  to  0OOU. 
This  will  get  our  ouipul  steps  back  to  0V. 
Now  we  need  to  generate  the  negative -going 
half  of  the  triangle  wave.  The  sign  bit  from 
our  word  generator  causes  the  control  logic 
to  change  the  position  of  35,  disconnecting 
the  input  to  U2,  The  word  generator  counts 
up,  then  down,  producing  the  negative -going 
alternation  of  our  triangle  wave. 

If  we  apply  an  8-bit  digital  control  word 
and  modify  our  switches  and  input  resistors, 
we  can  produce  an  output  voltage  of  128  (l7) 
steps.  The  8th  bit  is  used  as  the  sign  bit.  We 
observe  that  the  more  voltage  steps  we  have, 
the  nearer  the  output  of  our  DAC  resembles 
a  true  triangle  wave. 

We  could  use  a  triangle  wave  as  an  audio 
test  signal  but  the  results  wouldn't  be  as  sat- 
isfactory as  if  we  had  used  a  true  sine  wave. 
Figure  3  shows  a  comparison  of  amplitudes 
between  a  triangle  wave  and  a  sine  wave, 
one  quadrant  only.  You  can  see  that  at  an  an- 
gle of  about  55  degrees,  the  difference  in 
amplitude  between  the  two  signals  is  about 
2V. 

The  ML2035  and  the  ML2036  add  two 
important  blocks  to  our  basic  DAC  that  give 
us  a  near- ideal  sine  wave  output.  (Detailed 
spec  sheets  are  available  from  Micro  Linear, 
2092  Concourse  Drive,  San  Jose  CA  95 1 3D 
The  first  of  these  functions  is  a  sine  look-up 
table.  Remember  back  before  the  advent  of 
hand-held  calculators,  when  your  math  text 
contained  tables  of  sine  values  for  angles  0 
degrees  to  90  degrees?  The  sine  look-up 
table  is  in  the  form  of  a  read-only  memory 
(ROM).  The  instantaneous  value  of  the  out- 
put  voltage  is  derived  from  the  value  of  the 
sine  of  an  angle  that  is  a  multiple  of  90/128, 
or  about  0.703  degree.  The  output  waveform 
is  still  a  series  of  voltage  steps.  You  can  ob- 
serve these  steps  with  your  'scope  if  you 
operate  the  circuits  with  a  clock  input  much 
slower  than  the  recommended  minimum  of 
3  MHz. 

The  second  added  block  in  our  circuit  ap- 
pears just  before  the  output.  This  block  is  a 
low-pass  (smoothing)  filter.  Many  of  the  in- 
ternal functions  of  the  ML2035  and  the 


(a) 


REFERENCE 
VOLTAGE 


VARIABLE  GAIN 
INVERTING  AMP 


UNITY  GAIN 
INVERTING   AMP 


Dl GfYjLl.  WORD 
GENERATOR 
(LIP-BOW* 
COUWTEfn 


DO 


M 


--1 


ct_F.CT»D*J>C 


£IGtl  Sit 


CONTROL 
LOGIC 


DUTfUt   MlAAVTv  CONTROL 


(b> 


DEAL   DAC  OUTPUT 


Figure  2.  Block  diagram  of  a  basic  digitai-to-analog  convener  {DAC}. 


ML2036  operate  at  1/4  clock  frequency,  750 
kHz,  if  our  crystal  is  3  MHz.  Since  we're  in- 
terested in  frequencies  of  20  kHz  or  less,  the 
low-pass  filter  removes  most  components  of 
the  higher  frequency  that  are  "straying" 
around  in  the  close  confines  of  our  integrat- 
ed circuits. 

How  the  Circuit  Works 

A i  initial  power  on,  our  circuit  does  noth- 
ing and  we  observe  these  conditions:  The  Ql 
output  of  U7,  a  J-K  flip-flop,  is  high.  This 
high,  connected  to  the  master  reset  pins  of 
U3,  a  74LS93  4-bit  binary  counter,  causes 
all  the  outputs  of  the  counter  to  be  low, 
0000.  With  the  master  reset  pins  high,  count 
is  inhibited  even  though  the  74LS93  is  being 
clocked  by  the  pulse  train  from  pin  4  of  the 
ML2036.  The  CLKout2  signal  frequency  is 
1/8  our  crystal  frequency, 

After  we  apply  the  16-bit  word  to  J1T  cir- 
cuit action  is  started  by  depressing  and  re- 
leasing SL  This  sends  a  momentary  high  to 
one  input  of  U5,  a  quad  two-input  OR  gate, 
bringing  pin  3  of  US  high,  toggling  U7.  The 
Ql  output  of  U7  connected  to  the  master  re- 
set pins  of  our  counter  goes  low,  enabling 
the  74LS93  to  start  counting. 

Now  that  we  have  the  circuit  action  start - 


TftlAMCLE  WAVE  OUTPUT 
AMPUTUGE  Of  E*ch  5^ 
p-  I7ize(l0¥| 


SO  UO  i«J   IM  I2B 


Q     20    X*C      »    SO     n>    W 

NUMBER  OF  OUTtnjT    VOLT*&£  STEPS 


Figure  J,  Comparison  of  one-quadrant  out- 
put voltages  from  a  DAC, 

ed,  well  describe  how  we  use  the  ML2036 
since  it  has  several  features  that  the  ML 
2035  does  not  have.  The  two  main  support 
circuits  for  the  sine  wave  generator  are  U2,  a 
16-inpui  multiplexer,  and  U3,  a  4-bit  binary 
counter.  The  frequency  of  the  sine  wave  out 
of  the  ML2036  is  determined  by  a  16-bit 
digital  word  serially  clocked  into  pin  6,  SID 
(serial  input  data). 

The  magnitude  of  this  16-bit  value  is 
determined  by  the  equation:  n(I0)= 
(fout  x  2:>)/(fCLKb),  If  we  use  a  3  MHz 
crystal,  this  equation  becomes:  n(10)= 
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Figure  4.  Schematic  diagram  of  the  +/-  J  volt  power  supply. 
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RF  POWER 
AMPLIFIERS 


Pin     Pout   Ic  Giln/NF 
Model      fW)      [W]    (A)[dB)(dB) 


NEW! 

400 

WATTS 

AVG. 
1144-148  MHz) 


(13.1  V) 


50  MHz 

0503G 

050SG 

050BR 

0510G 

0510R 

055DG 

0550RH 

05526 

0552RH- 

144  MHz 
1403G 

1406G 

1409G 
1409R 

1410G 

1410R 

1412G 

1412R 

1450G 

1450RH 

14S2G 

1452RH 

1454G 

1454RH 

220  MHz 

2203G 

2210G 

2210R 

2212G 

2212R 

2250G 

2250RH 

2252G 

2252RH 

2254G 

2254RH 

44(1  MHz 

4403G 

441 OG 

4410R 

44I2G 

441 2R 

4448G 

4448R 

4450G 

4450RE 

4452G 

4452RE 

4454G 

44S4RE 


1-5 
1 
1 

10 

to 

5-10 

5-10 

25-40 

25-40 


10-50 
170 
170 
170 
170 
375H 
375 
375 
375 


6 
23 
23 
25 
25 
60 
60 
55 
55 


1 5/0.6 

15/06 


15/0,6 


15/0,6 


15/0.6 


LPA 

Standard 
Kcpsatsf 
Standard 
Repeater 
HPA 

Repeater  H  PA 
HPA 
Repeater  HPA 


1-5 

25 

2 

2 

10 

1C 

25-45 

25-45 

5 

5 

25 

25 

50-100 

50-tQO 


10-50 
100 
150 
150 
160 
160 
160 
160 
350 
350 
350 
35fl 
350 
350 


6 
12 
25 
24 
25 
24 
20 
19 
56 
56 
50 
50 
40 
40 


15/0.6 
15/0.6 
15/0.6 

-/- 
15/0.6 


15/0.6 
1 5/06 


15/0,6 


15/0-6 


LPA 

Standard 

Standard 
Repeater 

Standard 

Repeater 

Standard 

Repealer 

HPA 

Repealer  HPA 

HPA 

Repeater  HPA 

HPA 

Repealer  HPA 


t-5 
10 
10 
30 
30 
5 
5 
25 
25 
75 
75 


10-40 
130 
130 

130 
130 
220 
250 
220 
250 
220 
250 


6 
20 
19 
16 

15 
40 
40 
36 
36 
32 
32 


14/07 
14/0.7 


14/07 

-h 
14/0.7 

-h 
14/0.7 


14/07 


LPA 

Standard 

Repeater 

Standard 

Repealer 

HPA 

Repeater  HPA 

HPA 

Repeater  HPA 

HPA 

Repeater  HPA 


1-5 

10 

10 

20-30 

20-30 

5 

5 

5-10 

5-10 

25 

25 

75 

75 


7-25 

100 

too 

100 
100 
100 
100 
175 
175 
175 
175 
175 
175 


4  12/1.1  LPA 

19  12/1.1  Standard 

10      ~h  Repeater 

13  12/1.1  Standard 

16     -/-  Repeats 

22  12/1.1  HPA 

22      -h  Repeater  HPA 

34  12/1.1  HPA 

34      -h  flepeater  HPA 

29  12/1.1  HPA 

29     ~h  Repeater  HPA 

25  12/1.1  HPA 

25      -h  Repeater  HPA 


Hi: 


■!■! 


MODEL  1410Q 

STANDARD 

All  amplifiers  (norvrptrj 
automate  T/R  switching 


MODEL  14500 

are  linear,  all-mode  with  fully 
and  PTT  capability  The  receive 
preanrps  use  GaAs  FET  devices  rated  at  5  dBNF  with +  18 
dBm  3rd  order  IP,  LPA,  Standard  and  HPA  amps  are 
iiterrrwttent  duty  design  suttabte  for  base  and  mobile  operation 
Repeater  amps  are  continuous  dirty  class  C. 

Amplifier  capabilities:  Hkjti- power,  narrow  or  wideband: 
100200  MHz,  225-400  MHz,  1-2  GHz,  Military  (28V). 
Commercial  etc.  -  consult  factory.  A  complete  line  of  Rx 
preamps  also  available 


RX  Preamplifiers 

■ 

NF 

Gain 

Band 

Model 

(«) 

(dB)  Connector 

50  MHz 

0520B 

,5 

25 

SNC 

50  MHz 

0520N 

.5 

25 

N 

144  MHz 

1420B 

.5 

24 

BNC      m 

144  MHz 

1420  N 

.5 

24 

BNC    *^Jl 

220  MHz 

22206 

h 

22 

220  MHz 

2220N 

5 

22 

bML                u     mi 

440  MHz 

4420B 

5 

18 

440  MHz 

4420N 

J5 

13 

*mK^~k 

1.2  GHz 

1020B 

9 

14 

BNC                ^^ 

1.2  GHz 

1020N 

9 

14 

N 

Consult  your  focal 

or  send  directty  for  lurtner 

product  information  / 

Ml  Products  Made  in  USA. 

~E  SYSTEMS      TIL  (3101  47B-05B1 

j^BBfl 

i 

Mfffm       IMf.   DUX   LJOHJ 

■Mriiflliiil  Lis  Angeles.  CA 

rnA  id  iuj  tr  j-^uao 

90025 

CIRCLE  232  OH  READER  SERVICE  CARD 


THE 

GREAT 

MOBILE 

PEAR 


The 

Texas 

Bug  Catcher 

HF  Mobile  Antenna  System 

•  Hi  Q  air-wound  coSs 

■  Minimum  SWR  -  excellent  perfor- 
mance on  all  HF  bands 

•  Easy  assembly  lo  meet  almost  any 
configuration 

-  Fits  standard  3KS-24  SAE  merits 

•  Various  length  base  masts  &  whips 

SEND  FOR  A  FREE  BROCHURE! 

Henry  Allen  WB5TYD 
300-LUV-BUG-1  Toll  Free  order  line 
903-527-4163  For  Information 

GLA  Systems 

PO  Bqk  425 

Caddo  MNl3,TX  75135 


i! 


CX-224 

Newi 

146/22W446  MHz 
MOBILE  THlBANDERr 

Tr*»  first  VHFAJHF 
Tfibantkf  with  gain1 

GAIN:146MHz2.15dB 

44*  MHz  S.SdB 

□osigned  loi  use  wMh 
tr»Kenw(KKlTM-74lA 
amiLdom  IC-9&1A 

TiqjiuLitr  also 
available! 


CIRCLE  124  ON  HEADER  SERVICE  CARD 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Bo*  Kli 

UHF&VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Syers  K3IVYK 

5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717*292-4901 

Between  6PM  end  9:30PM  EST.  Eves. 
Distributorship  Available" 


a*L  *c& 


ONLY  $50? 


Have  your  own  repeater  or  link  system! 

Easy  rcpcawr*i"iupwiihow  modification  io  jour  radio  gear,  simply 
plug  In  and  pol  Idi'dl  for  emergency  or  |>)fuh1  immobile  rcpcBitfnf 
The  Bltl-2  wwk*  wtlb  ANY  meNdl  lor  scanner!  antf  ANY  irsm- 
muicr  Super  fcreilivc  VOX  opcnriion  make*  vtup  quick,. 
Irklmlr*  Hjnp  j/kl  idnooui  umcrx  Pjvntvc  jixlio  intcrlaoc  for  clean 
■  audio  Onl>-4.Vfc35-  *  l5~anJci»icecif  12  VDCor*>Vomcr> 
power  {ptauv  specify  when  ordering  I-  ORDER  BRI-2  J50. 

For  h-iJinecUnml   Ithk*  Qidvx  ***r  BflhT-PtML  oradtl  trhach  EMtata*  tw  i  ■  I 
LI'r  •Vl«i  in  uni  bci    OflfcRR    Bill    I-DUAL  tli 

flM  SKI   1RB   tvH   *   built    m   "ivintf*   h44M~   baMffK*   P&  j™»  *■"  toi^   T**^ 


■Ud    I  HH  Ui 


t=    «H 


HAN>    MORE   PHOrjl.fCT5r  CALL    W  KITE   FQK  l!*rO! 

U.ECTRON  PKOCt-MING.  INC  IfiJfiV    228-7020 

PO.  BOX  6|      CEDAR,   Ml  J962J         K  ' 


RIp.ii*  uld  lb  ihlji/li^ririi  1)5,  tfl  C.a.ftiul*,AK,HI 
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CIRCLE  222  ON  READER  SERVICE  CARD 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You'll  love  our  numbers 

$36.95  per  1000 

plus  $3,95  shipping  U.S. 
Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange. 
Neon  Red.  and  Neon  Pink.  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 
extra  charge.  (Please  indicate  if  you  want 
ARRL  logo  when  ordering}.  Save  the  hassle 
and  moneyT  order  these  QSLs  TODAY! 
Knowing  you'll  be  hard  pressed  to  beat  the 
price  while  creating  such  STAND  OUT 
quality. 
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Send  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name,  Address,  (including 
County),  Call  Letters  and    Color  of  Stock  to: 

BBAW  Printing 

803  N  From  Street 

McHenry,  IL  60050 

Custom  job  or  Different  Stock,  No  Problem. 
Call:  (815)  365-6005 


INDIANA  HAMFEST 


SUNDAY,  MARCH  14, 1993 

Open  at  8:00  A,M, 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

*  All  Indoors  #  Free  Parking  -  Paved  Lois  *  Ladies  Programs  •  Forums  -  Many  Nationally 

Advertised  Commercial  Dealers  •  Flea  market 

•  Over  500  Tables 

Talk-in  on  the  inimitable  "Mighty  (2.1  KW)  525"  - 145.25  MHz 

ENJOY  A  SHOW  BY  OUR  'QUALITY"  DEALERS 
Fdr  Tables-  SASE  To:  Aileen  Scales  KC9YA,  3142  Market  Place,  Bloommgton.  list  47403.  612-339-4446 
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Figure  5.  PC  board  foil  pattern  for  the  Audio  Generator. 
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Figure  6.  Parts  placement  for  the  Audio  Generator. 


(8 388.608  x  foul)/3,000X»Q=2.7962  x  fout 
This  gives  a  decimal  (base  10)  number 
which  must  be  changed  to  digital  (binary) 
form.  The  circuit  builder  has  a  variety  of 
methods  to  apply  the  digital  word  to  Jl  and 
subsequently  to  the  inputs  of  the  74150;  16 
SPOT  switches,  16  DIP  switches,  or  a  16- 
key  keypad  encoder  The  74150  can  be  visu- 
alized as  a  16-position  rotary  switch.  When 
started,  the  74LS93  counter  counts  0000-to- 
1111,  selecting  in  turn  each  of  the  16  inputs 
lo  the  multiplexer,  LSB  (least  significant  bit) 
first 

Since  the  output  of  the  multiplexer  is  the 
inverted  form  of  the  input  bit,  we  route  the 
inverted  bits  through  one  gate  of  U6,  a  quad, 
Iwo-inpui  NAND  gate,  on  lo  the  SID  (serial 
data)  input  of  the  ML2036.  Each  of  the  16 
bits  must  be  individually  clocked  into  the 
ML2036  before  the  74150  switches  lo  the 
next  bit.  Pin  4  of  the  ML2036  gives  us  a 
pulse  train  at  frequency  of  CLKin/8.  We  use 


these  pulses  to  clock  the  counter  (on  the 

high-to-low  transition).  Note  that  the 
CLKin/8  signal  is  also  connected  to  the  pin 
5,  5CK  (serial  clock)  input;  The  rising  edge 
of  this  signal  clocks  in  the  bit  selected  by  the 
multiplexer.  After  the  74LS93  has  counted 
to  1111,  clocking  in  all  the  1 6  bits,  the  entire 
word  must  be  latched  by  a  falling  edge  ap- 
plied to  pin  7t  LATI  (serial  latch).  This 
falling  edge  latch  signal  is  derived  by  feed- 
ing the  counter  outputs  to  two  gates  of  U4t  a 
74LS08  quad  two-input  AND  gate.  The 
74LS08  serves  effectively  as  a  four-input 
AND  gate.  Until  the  74LS93  count  reaches 
1 U 1,  pin  8  of  the  74LS08  is  low.  When  pin 
8  goes  high  at  count  1111,  pin  7  of  the 
ML2036  goes  high.  This  high  is  also  fed  to  a 
gate  of  U5.  a  74LS32  quad  two* input  OR 
gate.  Pin  3  of  the  74LS32  goes  high,  "tog- 
gling" U7,  a  74LS73  J-K  flip-flop.  The  Ql 
output  of  the  74LS73  is  connected  to  the 
master  reset  inputs  of  the  counter,  bringing 


them  high  and  clearing  the  counter  outputs 
to  0000.  As  long  as  the  master  reset  inputs 
are  high,  the  counter  will  not  count  With  all 
the  counter  outputs  at  0000,  pin  8  of  our 
74LS08,  and  subsequently  the  signal  at  the 
LATI  input  to  the  ML2036,  go  low,  latching 
in  the  16-bit  word.  At  this  latching,  the  sine 
wave  output  appears  at  pin  10  of  the 
ML2036, 

Figure  1  shows  our  ML2036  with  all  the 
bells  and  whistles  attached.  S2  provides  a 
logic  high  or  low  to  pin  13,  the  GAIN  inpuL 
When  pin  13  is  high,  the  output  sine  wave 
peak  amplitude  is  pius  or  minus  VREF, 
When  pin  13  is  low,  the  peak  output  ampli- 
tude is  plus  or  minus  VREF/2.  R3  provides 
a  variable  voltage  at  pin  9,  VREF.  If  a  vari- 
able VREF  is  not  desired,  we  tie  pin  9 
directly  to  +5V.  Our  circuit  shows  pin  2, 
PDN-1NH  (power  down-inhibit),  tied  direct- 
ly to  ~5V.  [Ed.  Note:  You  can  use  the  +/-  5 
volt  supply  shewn  in  Figure  4  to  power  the 
Audio  Generator.}  In  this  configuration, 
when  we  want  the  ML2036  to  stop  generat- 
ing an  output,  we  simply  shift  in  a  16-bit 
word  of  all  zeros. 

The  dashed  lines  in  Figure  1  show  the 
modifications  to  the  circuit  when  the 
ML2035  is  used.  The  main  difference  be- 
tween the  two  circuits  is  that  we  use 
a  CMOS  hex  inverter  wired  as  an  astable 
multivibrator  to  furnish  a  clock  input  to  the 
74LS93  and  the  serial  clock  signal  to  pin  2 
of  the  ML2035, 

The  circuit  builder  can'l  go  wrong  by 
including  an  external  buffer  at  the  output  of 
either  circuit.  The  specified  output  drive  ca- 
pability is  a  Ik,  100  pF  load,  I  used  the 
ML2036  output  directly  into  the  auxiliary 
input  of  an  audio  tape  recorder  with  satisfac- 
tory results.  I  used  a  0,5V  p-p  sine  wave, 
amplitude  adjusted  with  R3.  The  LM741  op- 
erational amplifier  makes  a  suitable  output 
buffer  for  audio  frequencies. 

Construction 

Construction  methods  are  the  circuit 
builder's  choice.  I  assembled  the  circuit 
temporarily  on  modular  breadboard  sockets 
similar  to  Radio  Shack  276-174.  I  use  22- 
gauge  jumper  wires  between  IC  pins.  After 
building  the  circuit  and  verifying  operation, 
I  then  make  a  permanent  assembly  on  Radio 
Shack's  matching  PC  board,  276-170.  I  pre- 
fer to  use  wire-wrap  for  Final  connections. 
Refer  to  die  master  wire  list  and  use  a  conti- 
nuity checker  to  verify  correct  wiring  before 
installing  the  ICs,  Lead  dress  does  not  ap- 
pear to  be  critical.  In  the  temporary  version 
of  the  circuit,  1  used  a  12  MHz  crystal  with 
umrimmed  ( 1-1/2")  leads  and  connected  the 
CLKoutl  pin  (6  MHz)  to  the  74LS93,  How- 
ever, the  crystal  should  be  placed  physically 
as  close  as  possible  to  the  CMC  in  pin.  Un- 
less your  power  supply  is  on  the  same  PC 
board  as  the  rest  of  the  circuit,  you  should 
bypass  the  +5V  and  -5V  connections  to  the 
ML2036  with  0,1  |iF  ceramic  disc  capaci- 
tors, [Ed.  Nate:  PC  boards  are  available  for 
the  Audio  Generator  and  the  +/-  3  volt  sup- 
ply hoard  (see  the  Parts  List  for  details).] 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK 

Saturday  10-5pm/Sunday  11 -2pm 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  In  town 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

JC-R71  A.751  AM  7S1M  22QGM  R-70Q0;  IC-755. 
IG-726,  JC-323,  323QR  729  &  72B,  IC-901 ,  R-71Q0T 
1C-241QA/25G0A,  R-1t  R-72,  R-100,  P2/P4AT 


Wherever  I  go,  I  take  my  radio. 

Specialist  in  RADIOS; 
Business  marine  aviation, 
ham  radios  and  scanners. 


CONT, 


riM  *| 

3,  I 


CONTACT  US  FOB  THE  LATEST  114 

BUSINESS  AND  HAM  RADIOS. 

SHORTWAVE  RECEIVERS  A 

SCANNERS.   MOTOROLA, 

YAESU,  ICOM,  KENWOOD. 

MAXON,  SONY,  ETC. 


KENWOOD 


ANTENNAS 

A-S.  AES.  Cutfcfaft.  Hy-Gan. 

Hutfter,KLM,METZ,  Urban, 
M00UBL0X,  TONNA.  Butternut. 

Mum-Band 


FT-767GX,  FT^890,  FT-747GX,  FT-99Q\ 
FRG-S800,  FT-736R,  FM000D,  FT-415/815,  FT-530, 
FT-520G\  FT-2400,  FT470,  FM11E 
YAESU  ICOM 


?COM 


FT-23R/26/7S 

FT4 11 E-81 1-911 

FTH-200B/7000 


ICE/3/4SAT 
fC02AT/2SRA 
IC2/4GAT/24AT 
IC-A21/U16 


TS450SWF.  H-5000,  TS^SOS,  TM  241 /A/ 
441  A,  TR-751A,  Kenwood  Service  Repair, 
TS140S,  T3690SH  RZ-1,  TS-79QA.  TS950SD, 
TH-7FJA,  TH2&48A.  TM-941A,  1^741  A, 
TM-732A.TM-&41A 


MARINE  RADIOS 
ICOM  M7.  Wt  1 ,  M56,  M7Q0TY.  M800 

AVIATFON  PORTABLE  ICOM  A-21 
MOTOROLA    MARfNE     KING  KX  99 


Bearcat  20OXLT 


Qucfwig  ANT.  Product} 

RUKE  77, 83, 85.  &7  Multimeters 


AOR-AR900f  1000. 2500. 2900, 
3000— wide  range  scanners 


Lm*nobfeHr$ 

ICOM  U1S  Ht6,V100  U4O0 

MAXON.  MOTOROLA. 

yAESU-R"H2O0a/70Oa 
UWlDEIM,  REQENC^.  KING. 
MARINE  (COM  M7.  MS6.M700 
AVIATION  ICOM  A21  A2QOHT 


TAO 


I'zU 


CES  4  CONNECT  SYSTEMS  (CSI) 
Private  Patch  V,  Duphx  8200  C$600 


Simplex  Aulopotch  SDI-50  will 
patch  FM  Transceiver  to  your  tele- 
phone. Great  for  patching  calls 
from  cities  to  remote  areas.  Simple 
to  use.  SDI-50 


TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


JC-W2A 


IC-H16/U18 


GEOCHRON 
World  Time  Indicators 


MOTOROLA  RADIUS 
COIIMERCFAL  RADIOS 


TH-78A 


V       *       > 


DAIWA 


COMMERCIAL 

4  HAM 

REPEATERS 

STOCKED. 

ttRTTEFOR 

QUOTES 


VoCom/Mirage/Alinco 
VoCom/Mirage/TE  SYSTEMS 
Amplifiers  &   5/8  XHT  Gain  Computer Interfaces 
Antennas  IN  STOCK  Stocked;  MFJ-1270B. 

MFJ-1274.  MFJ-1224.AEA 

GAG  ELECTRONICS  ART1 ,  PK-88.  MFJ-1278T  PK-232  MBX    MOTOROLA  AUTHORIZED  DEALER 

Air  Disk,  SWL.  Morse  Coach  W/FAX.  DRSf  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP  2232  AitTUrtnt-rrn 

AMPLIFIERS 

STOCKED: 

RF  Concepts 
Mrrage 


Kantrorrics 

KAM,KPCir, 

KPC IV,  Data  Engine, 

DVR2.2,kpc^ 


Covcrcraft  Coaxseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Panasonic 

Shortwave  Radios/Marine 


Wide  selection  of  SW  &  Amateur 
Publications 


AUTHORIZED 
DEALER 


Telephone  scramblers 
tor  cellular  and  regular 
$299. «  each 


CAR  Slftrao  with 

Short**  ve 

Philips  DC-777  0  £4*9.05 


BIRD  Wattmeters  & 
Elements  In  Stock 


Radios  for  Business, 
Gov't  2-wayf  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


ANTENNAS: 

AFAAIpruOrita, 
AMLLAnltmu 


OmcntfUP, 

Kgr-Gasn.  HMte, 
Lareen,  Ele. 


(144,  220,  440 
MHz)  ,  Iso  loop. 


EIMAC 
3-500Z 
572B,  6JS6C 
12BY7A& 
6146B 

BIRD 
a tt meters  & 
Elements 
In  Stock 


Shortwave  Radios  Stocked TE  sVatem* 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONICS  model  1300  KM.  0-1300MHZ 

2300, 221QH,  &-220GMHz,  26O0H.  UTC-3000, gfllQ 

Long-range  Wireless 
Telephone  for  export  In  stock 


BENCHER  PADDLES. 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


COMET  ANTENNAS 
STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


STANDARD. 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Hy-Gam  Towers 
will  be  shipped 
direc!  to  you 
FREE  of 
shipping  coal, 

JRC  Short-wave  radios 

JST135,  NRD-535D 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROAOWAY.  NEW  Y0RKC1TY,  NY  10012{FOUR».0CKSMnHOFCA)ML5T..8ETWEEKSPHiMGAN09RCOMESTJ 


New  York 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


11  Aqul  Se  Habla  Esparto!" 

BARRY  INTERNATIONAL 
FAX   212-925-7001    Phone  21 2-925-7000 

Monday-Friday  9  A .  M  to  6  00  P .  M 
Saturday  10-  5pm  /Sunday  1 T-  2pm 

IRT/LEX-"Spring  St.  Station".  Subways:  BMT- 
,+Prince  St.  Station",  IND-'T"  Train-Bwy  Station" 
But:  Broadway  #6  to  Spring  $L  Path-9th  St./6th  Ave. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Motoro- 
la. MAXON,  Standard. 
Yaesu.  We  serve  mun^ci- 
palilies,  businesses  Civil 
Defense,  etc.  Portables, 
mobiles,  bases.  r#- 
peaienj .. 


ALL 
SALES 
FINAL 


We  stock:  AEAh  AJinco.  Ameco,  AfneritroriT  Antenna  Special iSL  ARRL, 
Astatic.  Astron,  B&K,  Belden,  Bencher,  Bird,  Butternut,  CES,  Cushcrafl, 
Dfliwah  Efmac+  Henry.  Heir.  Hustler.  Hy-Gain.  Icom,  KLM.  KanUonics. 
Kenwood.  Larsen,  Maxon,  MFJh  Mirage.  Motorola,  Mye,  Palomar.  HF 
Products,  Shu  re,  Standard.  TUBES,  Uniden,  Vaesu,  Vibroflex,  Dupiexecs, 
Repealers.  Scanners.  Radio  Publications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  A  BE  REIMBURSED 
COMMERCIAL  RADIOS  *tock*d  1  •mrvtemd  on  promises 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 
Export  Order*  Shipped  Immediately. 


Technical  help  offered  upon  purchase  FAX  I  21 2-925-700 1 


CIRCLE  4 1  ON  READER  SERVICE  CARD 


PROGRPHMGBLE  PUDIQ 
GENERQTOH  POWER 

Y 


CAUTION 
HI    VOLTAGE 


Figure  7,  PC  board  foil  pattern  for  the  +/-  J  volt  power 
supply. 


^f  r 


LED2 


*o 


C4 


C3 


L 


-5 


+5 


Rl~>  4fta~n-  ,  .     ^ 


y. 


YL 


YL 


Tl 


I 


3V 


r- 


♦ 


pc  BK        SK  AC 

CAUTION  HI    VOLTAGE 


AuoTo  Generator 

U1 

U2 

U3 

U4 

U5 

U6 

U7 

UB 

U9 

Y1 

R1,R2 

R3 

RT 

Rin 

C1hC2 

C3 

S1 

S2 

PC  board 


Parts  List 

ML2036  programmable  sine  wave  generator 

74150  16-input  multiplexer 

74LS93  4-brt  binary  ripple  counter 

74LS08  quad,  2-input  AND  gate 

74LS32  quad.  2-lnput  OR  gate 

74LSO0  quad,  2-input  NAND  gate 

74LS73  dual  JK  flip-flop 

ML2035  programmable  sinewave  generator 

C 04 04 B  hex  inverting  butter 

Crystal  3  MHz  to  12.4  MHz  (see  text) 

2.2kp  1/4  Wt  5% 

1 0k  potentiometer 

(see  text) 

(see  text) 

0.1  jjF  ceramic-disc  capacitor 

(see  freq.  equation  for  U9) 

SPDT  momentary  switch 

SPOT  switch 

See  Note  2 


Misc:  Periboard  materials,  IC  sockets,  wire,  solder  enclosure,  hardware,  etc. 


Power  supply  parts  ttst. 


S1 
F1 
T1 

BR1 
U1 
U2 
C1.C3 

C2 

C4 

R1.R2 

LED1.LED2 

PC  board 


3PST  switch,  6A  @  125V 

Fuse,  fast  acting,  500  mA 

Power  transformer,  12.6  VCT.  450  mA 

Bridge  rectifier  1 A  @  50  PIV 

7605CT,  +5V  voltage  regulator 

7905CT,  -5V  voltage  regulator 

2200  |iF/35V  electrolytic  capacitor 

0.1  nF/35V  tantarum  capacitor 

1 .0  uF/35V  lanialum  capacitor 

330  ohm  carbon  film  resistors,  1/4W,  5% 

Light  emitting  diodes 

See  Note  1 


RS#  275-634 

RSf  270-1271 

RS#  273-1365 

HS#  276-1161  or  276-1146 

RS#  276-1770 

(See  Note  1) 

RS#272-1020 

RS#  272-1432 

R5*  272-1434 

RS#27M315 

RS#276-041 


Note  1:  The  7905  type  -5  volt  regulator  is  not  normally  stocked  by  Radio  Shack  but  can  be 

special  ordered  from  them.  It's  also  generally  stocked  by  most  mail  order  houses. 

Note  2:  Etched  and  drilled  PC  boards  are  available  from  FAR  Circuits,  19N64Q  Field  Court, 

Dundee  IL  60118,  The  Audio  Generator  board  is  $6  and  the  +/-  5  volt  power  supply  board  is 

$5.  Please  add  $1 .50  per  order  for  postage. 

Note  3;  Micro  Linear  spec  sheets  and  a  distributor  list  are  available  from  Micro  Linear,  2092 

Concourse  Drive,  San  Jose  CA  95131 .  Phone:  (408)  433-5200.  Tnree  of  Hie  distributors  are; 

Tempe  Insight  Electronics,  inc.  Interface  Electronics  Corp,  Pioneef  Technology 

1 51 5  W,  University  Drive,  Suite  103  228  South  Street  9100  Gaither  Road 

Tempe  AZ  85281  Hopkinton  MA  01748  Gaithersburg  MD  20877 

(BOO)  677-7716  (800)  632-7792  (800)  227-1693 


Figure  8.  Parts  placement  for  the  power  supply, 


Checkout 

The  minimum  requirement  of  instruments 
needed  for  checkout  is  a  logic  probe  or  DC 
voltmeter,  and  some  form  of  a  simple  audio 
amplifier.  If  you  want  to  go  first  class  you 
can  also  use  a  'scope  and  frequency  counter* 

This  checkout  procedure  applies  to  the 
ML2036-based  circuit.  First,  open  the  short 
between  pin  4  and  5  of  the  ML2036.  Then 
open  the  lead  between  pin  4  of  the  ML2036 
and  pin  14  of  the  74LS93.  Next,  connect  a 


330  ohm  current  limiting  resistor 
and  a  LED  to  each  of  the  four 
74LS93  outputs  QQ-Q3,  The  an- 
ode  of  each  LED  is  connected  to 
the  resistor  and  the  cathode  is  con- 
nected to  ground. 

Fabricate  a  bounceless  push- 
button switch  similar  to  SI  in  our 
complete  circuit.  Connect  the  mo- 
mentary switch  and  resistors  so 
the  output  goes  low-to-high  when 
the  switch  is  depressed.  Connect 
the  output  of  this  switch  to  pin  14 
of  the  74LS93  and  pin  5  of  the 
ML2036,  Now  turn  on  the  power  and  apply 
a  16-bit  word  to  the  74150,  If  you're  using 
an  audio  amplier  to  verify  the  sine  wave 
generator  operation,  select  a  16-bit  word  to 
produce  a  frequency  you  can  hear. 

Depress  and  release  SI  to  toggle"  flip- 
flop  U7  and  enable  the  74LS93,  You  wilt 
observe  that  all  the  LEDs  arc  off,  indicating 
a  count  of  0000  which  shows  us  that  switch 
position  0  (LSB)  of  the  74150  is  selected. 
Now  depress  the  bounceless  push-button 


you  have  connected  to  pin  14  of  the  74L593, 
The  low-to-high  transition  of  the  output  will 
clock  in  the  LSB  of  our  16-bit  word,  When 
you  release  the  bounceless  push-button,  the 
high-to-tow  transition  of  the  output  will 
clock  the  74LS93  and  the  LEDs  will  indi- 
cate a  count  of  000 1,  Continue  operating  the 
switch  until  you  observe  the  LEDs  indicate  a 
count  of  1111.  Depressing  the  push-button 
one  more  time  will  clock  in  the  MSB  (most 
significant  bit)  and  releasing  it  will  cause  the 
74LS93  count  to  show  0000,  bringing  the  re- 
set inputs  high  and  latching  in  the  16-bit 
word,  The  ML2036  should  now  be  generat- 
ing the  desired  frequency. 

After  you  have  verified  proper  operation 
of  the  circuit,  disconnect  the  LEDs  and  cur- 
rent-limiting resistors.  Disconnect  your  tem- 
porary push-button  switch  and  replace  the 
short  between  pins  4  and  5  of  the  ML2036. 
Finally,  replace  the  connection  between  pin 
4  of  the  ML  2036  and  pin  14  of  U3,  Your  cir- 
cuit is  now  ready  to  be  used  as  an  audio  fre- 
quency lest  generator. 

See  Table  I  on  page  30 
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ASTRON 

CORPORATION 


Irvine,  CA  9271 8 
[714)458-7277 


MODEL  VS-50M 


SLSE 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Suppty 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
eicept  HS-3A,  RS4A.  RS  5*.  AS4L  HS  &L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE;  105-125  VAC 

•  OUTPUT  VOLTAGE;  13.8  VDC  +  0,05  votls 
(internally  Adjustable  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  {full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


Colors  Coir!  inumis 

MODEL  Gray     Black     Duty  (Amps) 

•  LOW  PROFILE  POWER  SUPPLY 
SL-11A  .  *  7 


ICS* 

lAmps) 


11 


Sfze  |IN| 


2\  x  7*  x  W* 


Shipping 
Wt.  libs.) 


11 


RS-L  SERIES 


RM  SERIES  MODEL  RM35M 


Size  UN] 
H  *  W  *  D 


Continuous  ICS* 

MODEL  Duly  I  Amps)  (Amps) 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS^L  3  A  3ft  x  6ft  x  7% 


RS-5L 


3ft  x  6ft  x  Tk 


Shipping 
W(.  (lbs] 


6 
7 


RS-A  SERIES 


MODEL  RS-7A 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM  60A 

Separate  Volt  and  Amp  Meters 
RM-12M 
RM-35M 

m-sou 

RM-60M 


Duty  lAmpsj 
9 
25 
37 
50 


25 
37 
50 


ICS 
[Amp 

12 

35 

50 

55 

12 
35 
50 
55 


Size  [IN) 

HxWxO 

5%x19x8'A 

5%  x  19  x  12ft 

5V*  x  19  x  12ft 

7  x  19  x  12ft 

5V<x19x8V< 
574  x  19  x  12ft 
5Ax19x12ft 

7x19x12 


Ship  pin 
Wt  [lbs 

16 

38 

50 

60 

16 
38 
50 
60 


1 


MODEL 
RS-3A 
RS-4A 
RS5A 
R&7A 
RS-7B 
RS-1DA 
RS-12A 
RS-12B 
RS-20A 
RS-35A 
RS-50A 


Gray 


Black 

• 


* 


Cant  i  moms 

Duly  (Amps) 

2.5 

3 

4 

5 

5 
7.5 

9 

9 
16 


37 


ICS* 

(Afllll 
3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


SiZfljIN) 

H  x  W  x  D 

3  X  4K  x  53A 

3^x6^x8 

3l;  x  65i  x  7ft 

3lxS^x9 

4  x7ft  x  ia^i 

4  x7ft  X  103/< 

4ft  x  8  x  9 
4  x  7ft  x  10* 

5  x  9  x  10% 
5x11  x  11 

6  x  13*4  x  11 


Slipping 
wt,  (lis. | 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

•  Switchable  von;  and  Amp  meter 
F6-12U 

•  Separate  volt  and  Amp  mete* s 
RS20M 

RS-35M 
RS-50M 


Continuous 
Only  (Ampsj 

9 

16 

25 
37 


ICS' 
|Amps) 

12 

20 

35 
50 


Size  |IN| 

HxWxD 

417  x  8  x  9 

5  X9x  1Qft 
5  X  11  XII 

6x  1334  X  11 


Shipping 

m  (ibs.) 

13 

16 

27 
46 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 


to  Full  Load 

MODEL 

V&-12M 
VS-20M 
VS-35M 
VS50M 


Conditions 

Dity  |Amps| 

©13-8VDC  @10VDC  @5VDC 

9              5  2 

16              9  4 

25             15  7 

37            22  10 


ICS* 

(*■■*! 

@  13.8V 

12 
20 
35 
50 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 

10 


S.zi  (IN) 
N  X  WX  r> 

4ft  X  8  X  9 
5  X  9  X  10% 

5x11  x  11 

6X  13%  X  11 


5%  X  19  X  12ft 
5%  X  19  X  12ft 


Snipping 
Wt,  (lis  J 

20 
29 

46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS^TS 

RS-10S 

R5-12S 

RS-2QS 


Coiors 
Gray        Block 


Continuous 

Duly  (Amps| 

5 

7.5 
9 
16 


ICS" 
Alps 

7 
10 
12 
20 


Sin  (IN] 

H  x  WxO 

4  x  7ft  X  10* 

4  X  7ft  X  10% 

4ft  X  8  X  9 
5X9X  10ft 


Shipping 
Wt.  |lbs.) 

10 

12 

13 

18 


MODEL  RS^12S 


ICS— intermittent  Communication  Service  (50%  Duty  Cycle  Smin,  on  5  min.  off) 


ClflCLE  16  OH  READER  SEA  VICE  CARD 


Number  6  on  your  Feedback  card 


The  SP-1  Transceiver 


The  idea  of  bringing  ham  radio  along  on  a 
wilderness  jaum  has  strong  initial  appeal, 
but  when  the  details  are  itemized  it  becomes 
apparent  thai  .sheer  weight  and  volume  will 
displace  the  truly  essential  needs  like  drinking 
water*  food,  and  raiment. 

Let's  see  .  . .  111  lake  the  back-up  transceiv- 
er, deep-cycle  trolling  battery,  wattmeter,  an- 
tenna tuner,  memory  keyen  headphones,  wire, 
coax  cable . . .  wait  a  minute!  Is  this  Field  Day, 
or  a  camping  trip? 

While  I  don't  mind  exposing  myself  to  the 
great  outdoors,  even  the  back-up  transceiver 
has  considerable  monetary  value  (and  weighs  a 
ton!)-  No;  what  I  need  is  a  rough-and-ready 
rig.  Something  so  inexpensive  that  it  could  al- 
most be  considered  a  ^throwaway." 

The  "Spider"  Solution 

The  SP-1  Spider  is  designed  to  fit  this  bill. 
I've  nicknamed  it  after  our  friend  the  arachnid 
because,  in  ordinary  operation,  you  plug  in  a 
crystal  and  wait,  patiently  if  necessary,  for 
your  next  victim  to  arrive  on  frequency!  For 
wilderness  skeds,  the  gang  back  home  is  well 
accustomed  to  digging  weak  signals  from  the 
noise,  but  in  case  they've  exaggerated  their  ra- 
dio prowess,  I've  allowed  one  full  wan  of 
transmitter  power:  perfect  for  a  battery  of 
"AA"  cells.  At  home  they  can  adjust  power  as 
needed,  so  the  SP-1  receiver  section  is  nothing 
special:  a  direct-conversion  mixer  and  IC  au- 
dio amplifier.  Provision  for  an  audio  bandpass 
filter  is  included 

A  well-designed  VFO  may  be  drift-free  at 
home,  but  in  the  ever-changing  outdoors,  crys- 
tals arc  far  more  predictable,  especially  in  this 
category  of  simple  equipment.  As  presented, 
the  Spider  holds  two  switch-selectable  FT-243 
type  crystals,  though  other  arrangements  arc 
possible.  A  single  HC-18  wire-lead  crystal,  for 
example,  can  be  installed  directly  on  the  PC 
board,  or  a  rotary-switched  bank  of  them  might 
replace  the  octal  socket  used  here, 

It's  a  bit  preposterous  to  carry  accessories 
bigger  than  the  rig  itself,  so  I've  included  a 
built-in  telegraph  key  and,  instead  of  visual 
output  indication,  a  "smart-tone."  This  circuit 
monitors  RF  output  and  varies  the  sending 
sidetone  pitch  accordingly.  You  can  be  sure 
you're  on  the  air  if  you  hear  "good  tone"  when 
you  close  the  key,  so  leave  the  wattmeter  at 
home! 

Portable  operation  isn't  the  only  possibility 
for  this  rig.  It  should  work  even  better  with  the 
well-deployed  sky  hooks  in  your  back  yard. 
And  if  you  find  a  prospective  Novice  interested 
in  telegraphy,  it  might  make  a  great  loaner.  Dis- 
able the  transmitter  and  you've  got  essentially, 
a  code  practice  set  with  a  built-in  receiver. 
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Build  the  HF  "Spider. " 

by  Mike  Agsten  WA8TXT 


Photo  A.  The  SP-I  portable  CW  transceiver. 


Circuit  Description 

If  you  judge  a  circuit's  simplicity  by  transis- 
tor count  alone,  the  SP-1  may  appear  more 
complex  than  necessary  to  fill  the  needs  listed 
here.  But,  most  generic  transistors  cost  little 
more  than  capacitors  so  1  tend  to  use  them 
with  impunity  wherever  the  need  to  "transfer 
resistance"  occurs,  and  let  the  chips  fall  where 
they  may.  Q3  (see  Figure  I)  is  one  example  of 
this  approach.  It's  not  essential  but  it  does  al- 
low you  to  operate  oscillator  Ql  at  reduced 
current  drain  during  receive  {a  battery-saving 
feature)  without  sacrificing  drive  to  final  am- 
plifier Q2  on  transmit.  During  receive,  Q4  pre- 
vents the  emitter-base  junction  of  Q2  from 
otherwise  clipping  the  oscillator  waveform, 
which  may  lead  to  undesired  receiver  respons- 
es. It  also  provides  a  handy  place  for  leading- 
edge  envelope  shaping  with  R9,  RIO  and  C8. 

During  receive*  incoming  signals  pass 
through  L3,  L2,  CIS  and  CI9  to  receiver- 
tuned  circuit  T2/C25  and  gale  1  of  mixer  Q7. 
With  the  oscillator  signal  via  CIS  present  at 
gate  2,  Q7  produces  the  desired  audio  beat 
note  which  proceeds  through  volume  control 
R31  to  audio  amplifier  Ul.  This  LM386  IC 
provides  enough  power  gain  to  drive  a  small 
loudspeaker  at  home,  or  ear  buds  or  head- 
phones in  the  field.  Should  you  desire  an  audio 
bandpass  filter,  insert  it  in  place  of  wire 
jumper  W3,  Receiver  fine-tuning  is  accom- 
plished by  varying  the  tuning  voltage  oil  Dl 
with  R  IT  control  R32. 

Automatic  T/R  switching  (QSK)  begins  at 
key  closure.  Q8  switches  on,  rapidly  energiz- 
ing the  12T  bus.  12T,  the  master  control  signal 
in  this  rig,  switches  many  circuits.  Lefs  take  a 


look  at  each,  in  case  you  need  to  troubleshooL 
D4,  via  RU,  turns  on  to  protect  the  receiver 
input,  Q5  turns  on  and,  by  grounding  Dl  tun- 
ing voltage,  frequency  shifts  oscillator  Ql 
down  about  I  kHz,  the  actual  amount  depend- 
ing on  band  and  Lt  inductance. 

Q6  mutes  the  receiver  audio  while  sidetone 
from  Q9  and  level  adjustment  R22  takes  over 
the  audio  channel.  Q4  turns  on  and  keys  RF 
power  amplifier  Q2.  Transmitter  RF  is  routed 
through  low-pass  Filter  L2/L3  to  the  antenna 
terminal,  and  via  CI 6  to  RF  detector  D3,  The 
output  level  detected  by  D3  controls  Q10  con- 
duction which,  in  turn,  varies  the  program 
voltage  to  Q9,  with  a  programmable  unijunc- 
tion transistor  used  here  to  generate  sidetone. 
Full  RF  output  cuts  off  Q10,  raising  Q9's  pro- 
gram voltage  and  lowering  its  output  frequen- 
cy to  the  normal  pitch.  This  ^smart-tone*'  ac- 
tion is  far  from  linear  but  still  very  useful  A 
dying  battery,  for  instance,  will  produce  a  ris- 
ing sidetone  pitch  when  the  key  is  held  down 
(time  to  reven  to  smoke  signals  or  a  message 
in  a  bottle!).  Upon  key  release,  C27  shapes  the 
trailing  edge  and  Q6  with  C20  covers  up  the 
receive-recovery  pop. 

Construction 

In  the  top  view  photograph  of  the  Spider, 
you  can  see  the  octal  crystal  socket  in  the  left- 
rear  corner*  Crystal  select  switch  S2  is  just  in 
front  TBI,  a  four-lug  terminal  board,  mounts 
along  the  rear  of  the  top  panel  Its  terminals  are 
numbered  1  to  4P  eoine  from  left  to  right.  Con- 
nections  are  DC  power  to  1  (+)  and  2  (-)  and 
antenna  system  to  3  (ground)  and  4  (hot). 
Along  the  right  edge  are  3.5  mm  jacks  for 


RAMSEY  ELECTRONICS 


1-3 
$2995* 


2  WAY  RADIO 
SERVICE  MONITOR 


COM-3  the  world's  moat  popular  tow-cost  service  mon*- 
tof  For  Shops  big  or  smalt,  the  CQM-3  dative**  advanced 
capabilities  tor  a  (ample  pnee— and  Out  new  lease  pro- 
gram allows  you  to  own  a  COM  ■  3  for  less  than  $3  00  a  day, 

Features  «  Diced  enlry  Keyboard  with  programmable 
memory  'Audio  &  IransmiNer  frequency  cannier  *LED  bar 
graph  frequency/error  deviation  display  •O.t-iO.OOO  pV 
Output  levels  *Higfi  receive  sensitivity,  lew  than  5  gV 
■  IQQ  kHz  to  999  9995  MHa  «Continuou$  frequency cow 
age  *Transrnt  protection,  up  to  1 00  waft*  <CTS  una 
encoder.  1  kHz  and  evtemal  modulation 


' 

.      ...      M_ 

&r  t-     -: 

St!  J 

US  *   *    0BB1 

■ 

RSG-10 
$2495°° 


SYNTHESIZED 

SIGNAL  GENERATOR 

Fmasly.  a  Row-cOSI  tab  oueJtfy  signal  generator — a  hue 
alternative  to  ihe  $7  000  generaio*s  Trie  RSG  TO  »  a 
hard  working,  but  easy  lo  use  generator  toeai  to*  the  lab 
as  wall  as  for  production  lest  Lease  ft  lor  less  than  S3  00  a 
day  Features  MOO  kHz  lo  989  MHz  » 1 00  Hz  resolution  lo 
500  MHi,  aoo  H/  abo  ve  ■  -  1 30  to  +10  dBm  oulpul  range 
•0  1  rJB  output  ■resolution  *AM  and  FM  modufalion  *20 
programmable  memories  -Output  selection  m  voUs  dB 
dftn  with  instant  conversion  between  units  *RF  o*jtp*fl 
reverse  power  protected  -LED  rJspiay  of  at  parame- 
ters—no  analog  g  jesswarfc' 


•2  METERS 
•223  MHz 
•440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESIZED NO  CFtYSTAI-S 

Ramsey  breaks  ihe  pnee  banter  on  FM  nga'  Tile  FX  it  ideal  tor  shack, 
portable  or  motde  The  wide  frequency  coverage  and  proo/smmabie  re- 
peater spins  makes  the  FK  the  parted  rig  tor  Amateur,  CAP  or  MARS 
appjicaiioni  Packe'eers  really  appreciate  me  dedicated  packet  pod, 
TFtt/E-FM"  s^ngi}  and  almost  instant  Tfl*  swilling  High  speed  packet? 
No  problem.  Twelve  diode  programmed  channels.  5W  RF  output, 
sensiirve  dual  conversion  receiver  and  proven  EASV  assembly  Why  pay 
more  lor  a  used  foreign  ng  when  you  can  have  one  AMERICAN  MADE  (by 
you i  tor  less  Comes  complete  less  case  and  speaker  mike.  Order  our 
matching  case  and  knob  set  for  inal  pro  look- 


$149 


95 


FX  146  to  12  Meteor 

FX-223 ki (11*  Meters) 
FXM*40kift3/<Metefs| 
CFX  matching  case  set 


. .11*9  95 
$M£9S 
SIM  95 

.     S  2*9$ 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT 525  MHz 


CT-90  9  DIGIT  600  MHz       CT- 125  9  DIGIT  1 .2  GHz 


Ramsey  Electronics  has  been  manufacturing  elec- 
tronic; leal  your  for  Dver  10  years  and  rs  recognized  for 
ila  lab  quality  products  ,jl  breakthrough  prices  All  of 
our  counters  carry  a  full  one-year  warranty  on  parts 
end  labor  We  lake  great  pride  tt\  bang  the  largest 
manufacturer  of  tow-cost  counters  in  Ihe  entire 
USA  Compare  specifications  Our  counters  are  toi- 
leaiurad.  from  audio  to  UHF.  wi(n  FET  high 
impedance  input,  proper  wave  shaping  circuitry,  and 
durable  hign  qualily  epoxy  glass  pFated-Tbru  PC 
board  conairuci ion.  All  units  are  TQ0*c  manufactured 
in  the  USA.  AN  counters  feature  1  0  ppm  accuracy. 


NEW  CT-250  2.S  GHZ 


ACCESSORIES  FOR  COUNTERS 

Tetescopcshipanlenna— BNCpkig.  WA-10 
High  mpedarice  probe,  tgr*  toao-ng.  HP  1 
Low-pass  probe,  audio  use.  UM 
Drrect  p*ooe  general  purpose  use  DC- 1         

Till  bail  c-Jevales  courtier  tor  easy  viewing,  T8-70 
Rechargeable  internal  battery  pack.  BP-4 
CT-90avflrtilmebase,  0  1  ppm  accuracy,  OV-i 


Si  6  95 

ft  6.95 

$1695 

$9.95 

$8.95 
59  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CTSO 


CT-70 


CT-90 


CT-125 


CT-250 


psioa 

Prescalar 


FREQ,  RANGE     1   SENSITIVITY 


20HJ-600MH/ 


20Hz-550MHz 


lOHz-eOOMHz 


10H?-125GHJ 


10Hj-2  5GHz 
lypcafy  3.0  GHz 


lOMHc-l.SGHf. 

divide  by  1000 


■cSSmV  lo500MHz 


<  SO  mV  to  150  MHz 


<  10  rtiV  to  150  UHi 

<  150  mV  to  £00  MHz 


<25mVtoSOMH/ 
<15mVlo500MHz 
<l00mVtq  TCHz 


■c2SmVlD50MHz 
<  ipmVtelGHz 
<:  50  mV  lo  2  5  GHi 


<50mV 


War 


SPEED  RADAR 

aUtVw 

complete  kit 
S6-7 


Haw  low-cost  microwave  Ooppier 
radar  kit  "clocks"  cars,  planes*  boats, 
hones,  b*e*  or  any  large  moving  op- 
tOCl  Operates  It  2  6  GHz  *rnh  up  to 
1M  rmie  range  LED  i^grijy  readout 
duptays  jipaad  'm  miea  par  noir.  Wo- 
meters  per  hour  or  teei  per  second1 
Earphone  output  allows  for  listening  lo 
actual  doppiaf  shirt  Uses  1  wo  Hb  col- 
Fee  cans  for  antenna  (nol  Included) 
and  runs  on  1 2  VDC  Easy  lo  buHid- 
ali  microwave  circuitry  ts  PC  stripUne 
ASS  ptasiie  case  wrth  speedy  gnph- 
C*  *or  a  pr  o'e^bonaj  look  A  i 
rut  and  futoMun  tit 


MJCROWAVE 
INTRUSION  ALARM 

A  roaJ  microwave  Doppler 
sensor  mat  *ill  detect  a  hu- 
man as  tar  as  10  ieel  away 
ion  1  3  GHz,  and  « 
lbyheat.ignt.or 
vioraiions  Drwes  up  io  100 
m  A  output,  normally  open  or 
closed,  runs  oh  1 2  VDC 
Com  plete  kil  MD-3      S  ?  9.95 


TOME  DECODER 
A  ttf  'sJUl  tone  OecOder 
eaiangePCooai^  Fe* 

lU'if  S0C-500D  Hi  aa- 
lutilbki  "iii*  via  30>l  jin 
sol.  voltage  reojlsliM.  567 
C  Userul  for  "ajdHorie 
Xiji  flgwieiOTi,  FSkL  eiL 
jr  a»  be  JKd  m  *  sie- 
jti am  encgder  Avsaa 

■   56  95 


TICKLE  STIK 
^  shockirtg  kill  Bllrvk- 
ng  LED  attracts  vic- 
mrs  to  pick  up  tnno- 
:ant'ioohiftg  can — 
•OU  watch  Ihe  runt 


mrimn   mtai  taww- 
ails1 
S-*Hit  $9  95 


DIGITS 


9 


RESOLUTION 


i  rtz.  10  Hi 


i  Hz.  10  Hz.  100  Hz 


0  1  Hz,  10  Hz.  1 00  Hz 


0  1  Hz.lH*.  10  Hz 


0  THz.  i  Mz   10  Hz 


Culvert  ;■  <    ■■-  st  rig      unter 
lb  1.5  GHz 


BROADBAND 
PREAMP 


Boost  those  weak  signals  to  your 

scanner.  TV,  shortwave  radno  or  fre- 
quency counter  Flat  £5  dB  gairt,  1  lo 
1000  MHz.  3  dH  Nf.  BNC  connectors. 
Runs  on  t2VDC«  TI0VAC 
PR-2.  wired,  includes  AC  adapter 

$59.95 


ZM  POWER 


Easy  lo  build  power  amp  has  0  times 
power  gain,  tWm,  6WoutP  £W  In, 
1 SW  out.  SW  Is  for  40W  oul .  Same 
amp  as  featured  m  many  ham  mag- 
azine anjdes  Complete  «nlb  afl 
pans,  lees  case  and  T-H  relay 
PA-1   AOWpwr  amp  fcfl  |3«-95 

TFV1,RF  sensed  T-H  relay  kil    S11.95 


MU^C  MACHINE 

Neat  liri  Ehat  wl  prtiduce  25  difar- 
eni  classical  and  oop-ular  lunes. 
pi'js  2  dDarcF'<mi  wuixtt  LiA  4' 
\j\  tv  uuurjeis.  shoo  or  doe  «p- 

R*±  m  9/  battwy  or 

trie  EiOBtaei  jpaoker  wckriw 

and  BdftfitBD«e  lernpo  an)  puch 

AOd  oor  case  set  lor  a  handsome 

Inislred  l«* 

Campwlt  <k,  MM-£  $24  96 

Cas*  -  -Mi  5^  CWM-5     SI 296 


PRICE 


SI  99  95 


Si  39  95 


S169  95 


S1S9.96 


$69.95 


Rfl  WIRELESS 
MKEKJTS 


Flf-3 

SHOWN 


Pick  ihe  uni  that's  righi  tor  you  AN 
units  iNinsiwt  stable  signal  in  UU- 
108  MHz  FMband  uptoSOO'efccepI 
lor  hi  power  FM-4  Ihol  goes  up  k> 
1/2  mar 

HUM  basic  uni  *SB5 

FU-2,  as  above  but  wth  added 
rmke  prpamp  S7  &$ 

FM-4,  king-  range,  high  power  wilh 
very  sensnive  audio  seclbn.  picks 
up  voices  10  away  $14  95 

MG-1 .  mnalure  sensitive  mfce  car- 
indQelofPM-l^^  S5  9S 


PACKET  RADIO 

Two  new  versions  art  avalraob 
for  the  CammofflKB  64  i'P"64A) 
orteBM-PClP-lBMr  Eas-fas- 
semaly_WO  TUNING"  In- 
ckjdes  FREE  ot$t  softwa'e  PC 
Board  and  FuB  Ooc  y -wia; jpn 


KIT       P-64A 

PiiM 

CASE  CPK 


S69.95 
559.95 
£12.95 


L0  NOISE  PRE  A  MPS 
Make  lhat  reciever  come 
ALIVE[  Small  size  tor  easy 
nstauadon  wiin  hfi-0  tuned 
input  tor  peak  performance 


in — guaranteed  io  improw 
reception!1  Specify  band 
2M— Pfl-iQ,  220  MHe—PR- 
aO,440MHz-Pfl-40. 
Each  kit  Si/95 


VOICE  ACTIVATED 

SWITCH 

Voice   aclivaled 

switch  kit  provides 

switched  output  with 
current  capability  up 
lo  100  mA  Can  drive 
relays,  lights,  LED.  or 
even  a  tape  records 
motor.  Huns  on  9 
VOC 
VS-tkit  S6  95 


LIGHT  BEAM 
COMMUNICATORS 

Transmits  audio  over 
infrared  beam  up  lo 
30— use  srnpJe  hens- 
a*  lo  go  up  10  Hi  mie1 
Mum  tree  uses  30  kHz 
earner.  Great  tor  wire- 
less  earphones  or  un- 
detectable "bug  " 
Transmiller  *■  rec&v- 
nr*et.  LB5*      S19  95 


TELEPHONE 
TRANSMITTER 
Mim-ssed  wim  profes- 
sionaS  porloFmance 

Self-powered  Irom 
phone  Ime.  iransmit* 
in  FM  broadcasf  band 

up  lo  Vi   rtnle    trtStaltS 

easily  a^vwnere  on 
phone  lifj#  or  inside 


$U9b 


NEW 


PB-1  KA 


FM  RADIO 

Futhnedgod  auperhai, 
mi  era  voll  sensit'vily. 
IC  detector  and  JO  7 
MHz  If  Tunes  Sid 
F1A  broadcast  band  as 
wea  as  large  portions 
on  each  end  IdeaJ  tor 
"Quo/"  receiver,  hob- 
by experiments  or 
oven  a$  FM  radio? 
FR-l  kij  $1995 


SPEAKER  PHONE 

Talk  cm  the  phone  hands-free,  greal  10  pui  in 
shop  or  shack,  press  ihe  button  to  answer— no 
actual  phone  needed  Works  same  as  commer- 
cial uftiLs  Talk  from  anywhere  In  room,  phono 
tine  powered— no  battery  needed.  Super  tor 
i&mily  and  conlerence  calls  or  buy  two  lor 
nanos-rree  trt&txtn*  Add  our  case  set  tor  a  pro 
lank. 
5F-1  $29  95        CaseCSP     .      $12  95 


SUPER  SLEUTH 

A  super  sensitive  am- 
plifier which  will  pick 
up  a  pin  drop  al  15 
feet'  Great  lor  morh- 
10009  bahy  *  room  or 
ai  general  purpose 
arnplilie'  full  2W  mis 
oulpul  Runs  on  b  to 
15  volts,  uses  fi-45 
ohm  speaker. 
BN-$ki|  S6.95 


0ROADSANO 
PREAMP 

Very  popular  sensitive 
all-purpose  pre  amp, 
ideal  lor  scanner 
TVs.  VHF/UMF  f.gs, 
counters  Lo  noise  20 
dB  gam  1O0  kHZ-1 
GHz.  9V-12VDC  or> 
erallon 
SA-?kll         ..S14.95 


2  MTR  &  220  BOOSTER  AMP 

NHe'5  a  Q-eac  booster  tor  any  2  <t\'V.*-'  o*  ^20  MHz  hand-held  jni 
These  power  boosters  dekver  over  30  warts  oi  oulpuL  aaowmg  you  to 
rm  :n&  repeater  s  Ml  ousting  whee  the  low  noise  preamp  remarkably 
improves  rrjception .  Ramsey  Electronics  has  Sold  thousands  ol  2  meier 
amp  kits,  hm  now  we  offer  compleiely  wired  and  tested  2  meter,  as  well 
as  220  MHz,  unJls.  Bolh  have  all  ihe  features  of  the  high-priced  booai- 
erg  at  a  fraction  of  the  cost 
P  A-l  0  2  MT  R  POWE  Ft  BOOSTER  ( 10  X  power  gam) 

FuMy  wired  &  tested ........  S8S95 

PA^2fl  230  MHz  POWER  BOOSTER  ffl  X  powef  gam) 

Forty  wired  I  DRUOi $8095 


■ 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40,  BOM 

CW  TRANSMITTERS 


Join  (he  lun  on  QRP1  Thousand!  of  ihese  mim-ngs  haye 
bean  sold  and  tons  of  DX  contacts  have  bean  made 
imagine  working.  Eastern  Europe  with  a  $30  transrnn- 
Iw— that's  ham  radio  at  its  best1  These  CW  rigs  are  ideal 
males  m  the  recervsn  at  fight  They  have  rwotpostton 
■.  it  iaoto  crystal  control  (one  popular  QRP  XTAL  mdu6- 
ed).  one  watt  outpul  and tsotWi  araanra  swttch  Runson 
12VDC.  Add  our  matching  case  end  knob  set  tor  a  hand- 
some firvshed  took 

Vour  thoica  ol  bands , 529.95 

(Specify  band"  ORP-20,  30,  40  or  80) 
Matching  case  &  knob  set ,  CORP  $1 E  95 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  wiitm  an  hour  of  receiving  irns  lot* 
£asy-to-buito  krt  has  stdetone  oscillator,  speed  control 

and  keys  most  any  iransnuher.  Runs  lor  months  on  a  9V 
banery.  29-page  mamni  gives  ideas  on  making  your 
own  k:ey  (or  e*|ra  savings.  Add  our  matching  case  set 
tor  complete  station  took 

CWrktf  $24.95 

knobsetCCW  $12-96 


21, 30, 40,  BOM 
All  Mode  RECEIVERS 


Build  your  own  mini  ham  statron.  Sensitive  all-mode 
AM,  CW,  SSB  receivers  use  direel  conversion  design 
with  NE602  IC  as  featured  Ln  OST  and  ARRL  nand- 
books  Very  senslirw  varacior  luned  over  entire  band. 
Plenty  fji  speaker  votome  Runs  on  9V  badtory  Vtfy 
EASY  to  bu*l.  tots  01  ton  and  educatonat— toea»  tor 
beginnet  or  oto  pro  New  30-page  manual  And  me  case 
set  tor  waf-fioted  prptessional  tooX. 
Your  choioe  of  bands  42&  95 

^Specify  band  HR-20L  HR  30,  HR-40,  HR-fJ0) 
Matching  case  4  k nob  sel.CHR 512.05 


2,6,  10  MTR.  220 
FM  RECEIVERS 


ACTIVE  ANTENNA 


Cramped  for  space?  Gel  longwire  performance  wilh 
Ihis  desktop  antenna.  Properly  designed  unii  hfts  dual 
HF  and  VHF  clrcuJlry  and  bdilt-m  whip  antenna  as  well 
as  extemaJ  Jack.  RF  gam  control  and  9V  operation 
makes  em  ideal  tor  SWLs.  inswitog  hams  or  scanner 
bu«s  who  need  hotter  reception  The  matching  case 
and  knob  sal  giva*  the  uni  a  hundred  dotartookl 
AA-7KH  f24.9S 

Matcmng  case  4  knofi  sel  CAA  SI2  95 


SPEECH  SCRAMBLER 


Comrnunicaio  m  total  privacy  over  phone  or  radio  Kit 
tenures  luB  duplex  operation  using  frequency  inver- 
sion Both  rntke  and  speaker  or  lirw  rt/Ciui  connections 
Easy  hookup  to  any  radio,  and  ftophone  use  reqwres 
r»odwectawnecU3r»Ei^iQDuito2iCcarQi(i  Canarso 
be  tffed  10  domxamftla  many  2  way  radio  stonats  Fm- 
Wtyour  kil  off  with  the  handsome  case  a  knob  tat 
■ija'-f  Kil .      ,      ■    ,  ,  ■ ,  •  *t-»'.aD 

Matching  case  &  knob  set.  CSS $  1 P  95 


SHORTWAVE  RECEIVER 


Keep  an  ear  on  trie  local  repeater  gang  monitor  the  cops, 
check  oul  the  wool  her  or  jusl  plain  listen  around,  Those 
sensitive  superhet  receivers  are  just  the  ticket  They  tur>e 
any  5  MHz  portion  ot  the  band  and  have  smooth  vamctor 
tuning,  dual  conversion  with  ceramic  If  Mien.  Af  C.  ad- 
instable  squelch  and  plenty  of  speaker  votoree  Runs  on 
9V  battery  and  performance  that  rwats  the  0*3  ngsl  for  a 
complete  f»ntsned  pro  look,  add  our  maOphJnrj  case  and 
knob  eel  with  screened  gjaphes 

FM  communicatrons  receiver  kil  .  129  95 

Specify  band:  FR  146  (2m),  FRO  (5m),  FRlO  (lOffl).  FR- 

220(220  MHz) 
Matching  case  ft  knob  set,  CFR  $12.95 


FM  STEREO  TRANSMITTER 


Rim  your  own  stereo  FM  station1  Transmit  a  stable  signal 
in  the  standard  FM  broadcast  band  throughout  the  house, 
dorm  or  neighborhood  Connects  easily  to  lme  oulpuls  on 
CD  pJayef,  tape  decks,  elc.  Runs  on  9V  battery,  has 
internal  whip  antenna  and  external  antenna  jack.  Add  our 
case  sei  tor  a   station"  took? 

FM-10M  .12996 

Matching  case  set.  CFM  $12  9& 


AIRCRAFT  RCVR 


Fantastic  receiver  mat  captures  the  world  wrtn  jtisi  a 
12'  antenna!  Can  receive  any  2  MHz  portion  from  4-11 
MH.1  True  superhei  has  smooth  varactot  luning.  AGC, 
RFgam  conifol,  plenty  ol  speaker  volume  and  runs  on  a 
9V  battery.  Fnecmatinrj  Seoul,  schooi  or  club  project 
provides  hours  of  fun  for  even  the  most  serious  DXer. 
For  the  car  considar  our  shortwave  converter  Two 
twttchabto  bands  f  n  3-22  MHz  range),  each  1  MH2 
wide— tunable  on  your  car  radio  dial  And  some  meres* 
to  your  drive  home' 
Shortwave  receiver  kit.  Sftt 
Shonwave  converter  kri,  SO 
MolchJng  case  set  tor  SRi,  CSR 
Maicblng  case  eel  for  SGi.CSC  .     . 


S29  9B 

12?  95 
$12  95 

112.95 


Hear  exching  aircrah  communications — pick  up  pianos 
up  to  TOO  miles  away'  Receives  110-136  MHz  AM  air 
band.,  smooth  uartclor  tuning  superhet  wnti  AGC,  ce- 
ramic fitter  ad|usiabto  squelch,  eiceBent  sensitivity  and 
tots  o*  speaker  wOtome  Runs  on  9V  battery  Greal  tor  a# 
shows  or  hot  hangmg  aroWid  tne  airport4  New  30-page 
manual  oeiafe  ptot  laic,  loo  Add  case  set  tor  "pro" 
Iook 

AR-Uir                         .,,             ...  K4  9b 

Matchhng  case  set.  CAR  . .  $12  9S 





t£ ftUS  SaliifpCllflrtguira.Tlrwd.  EiHFliM  far  10 
dj,t  IT PQt (HCJl*a  i^ftjrn  >n, 3* bglngt  Ufn-r  fti*  t** 
•i.r<     fl  1iJn  -'i  Inr  nlkppWq  1i— rtFinrj  irrl  ~ 


TfMIS  Sal^riCliflrtgijaFanlwd.  Eiamm#te'  KJ  n      |A!        P     £%  ^Oj  fffc  M*  ft  4fjl     BT^  A 

i  M   INt  ■  KrJcKo  i/AI 

716-924-4560 

FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway.  Victor,  NT  14564 


m+*  -COOlU  5  »n«V>  *AJ  IS  »  ■  Otden 

«i4*i  szo  add  t>  ea.  -wr  t*wi***aii t*» 

c«4vt  in.  "M-dti  pvt«  WBn*rny  nn  Ml  pa  Hi 

*  i  -  i^nn  pant  H  latwr  warranly  on  wired  umtt, 


speaker/phones  (J2-rear)  and  an  external  tele- 
graph key  (J  \  -from). 

The  built-in  telegraph  key  is  just  left  of  the 
jacks.  The  key  arm,  a  strip  of  0,032"  brass  or 
aluminum,  is  mounted  on  1/4"  spacers  and 
grounded  to  the  top  panel  by  its  two  mounting 


screws.  The  key  knob,  a  cannibalized  equip- 
ment foou  is  fitted  or  glued  to  a  hex  nut  (or 
two)  attached  with  a  machine  screw  through 

the  arm.  The  key  contact  beneath  the  arm  is  a 
6-32  brass  machine  screw  with  the  head  filed 
flat.  This  screw  is  insulated  from  the  top  panel 


with  a  shoulder  washer  above  and  a  fiber 
washer  below. 

The  two  knobs  front  and  center  on  the  lop 
panel  are  volume  control  R31  on  the  right  and 
receiver  incremental  tuning  (RIT)  R32  on  the 
left*  Just  left  of  RIT  is  slide  switch  S3,  unused 
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Figure  L  Schematic  diagram  of  the  SP- 1  transceiver. 
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Eadi  volumes  contain  over  200  pages  of 
Mods  &  alignment    controls. 

Volume  5  A  -  I  COM  ,  Kenwood  &  Scanners 

Volume  SB  -  Yaesu,  Alinco,  Standard,  C8 
&  most  other  manufactures 


•  Now  with  Alignment  controls  shown. 

-  Oer  225  Mod \X\ cations.       <£  -f  Q    Q,  C 

-  Easy  to  follow  Instructions.  *p      i/  ■  i?  O 

»  Picture  diagrams.  each 

JA.QO  SAH 

Avafcatoie  w  me   fres:    R*»  Stores  or  owacfly    ton 

i^(818)    843-4080 


Artsci  Publications 

P.O.Box  1848 
Burbank,  CA  91507 


(818)  846-2298  FAX 

Viaa.  M/C,   Afnancsi   Express 
Discover.  Cftecis.    COD 


Enjoy  NEVER 

CLIMBING 
YOUR  TOWER 
AGAIN 


Are  you  too  stared  or  too  old  to  tatno?  Viewer  dmc 
agan  wrtti  tm&  tower  and  elevator  trarn  system 

Vovagef  towers  are  13  and  1B  inch  triar.gu.ar  struc- 
tures stacfcaDle  ca  any  height  in  ?i/7,8  3f4'v  iff 
Section  lengths.  Easy  to  install  runge  case,  walk  up 
sector  Next  diu^ic  tower  with  leveling  ootts  in  case 
Mount  rotor  and  large  neavy  oearrs  or  rtazer  tram 
ana  witn  one  nano  wndi  to  tope*  tower  for  norma* 
coerating  position  Safety  tocfc  system  ooerares  wftfle 
rasing  or  lowering.  At  iasi  a  cneao.  ODnvenienr  and 
safe  way  to  msiaii  ana  rnaintarn  your  ream  Tnis  Jsa 
deluxe  tower  system  that  voj  can  enjoy  today 

SPECIAL  TOWER  PACKAGE;  .50  ft  hfOTtOy  18"  face 

tower  kit,  concrete  fooo^g  section,  rwigea  oase, 
HAZtS  wc,  ¥%avstran  guv  wres,  tumouRtes  earth 
screw  anchors,  iff  mast,  ttrusi  oearng  root  kit, 
g^ounarocanaaanTDrateoaiiSsq  ft  antenna  load 
@  100  MPH,  SI 074,95, 

HAZER  KITS 

HAZER  2  for  Ronn  25-hw  Outv  stem  iJso  ft 

wind  tod  324.95 

HAZER  3  for  RDnn  S-std  aun  e  50  ft 

wind  toad  2  52  95 

HA2ER  4  for  sonn  2^nw  gatv  sn  16  so  ft 

wincMoac  303,95 

TB-2b  BaU  tnrust  Gearing  7Vt"  max  mast  dia     74.35 


Sattetacrton  guaranteed,  cay  soda*  and  order 
ftr VHi  uxor mau  cjwc*  unrrmbart Oatrtry 


COMMODORE/AMIGA 


O 


'U 


REPLACEMENT  CHIPS.  PARTS.  UPGRADES    ^fifllQ^ 


COMMODORE 

65OA.PUA9061  14.656?  VC  6SB1  SJO 

Al  901/225*226-227-2^  RQife, , 


995ea 
995ea 


■■lt-"*-'<i  4*4*1' ■M4*lllll-'--i'1'thrt»PP 


99.95 

....   I  s  .  3J 


Onprtnl  RE u  t  HO  51 2K  E  upafxter  unfl  by  Commodore 

(Factory  upi/iiiged  Irom  17640) ... 
Computer  Savar  CS4  prokiclinn  sysiom 
NEW  C64  rt&palrablo  Power  Supply'  Higher 

empaf-age  M  6^  tuns  cool  (1  year  wa* ranly) „...-24.9S 

4  3  amp  veraon  (or  C64  ndudei  Carnmodore 

Perfect  tor  packet  rade. ____ m 37  96 


£4.95 


■  lllllllltl.lll... Ill.kdlll . 


AMIGA 

S52CA  CIA  (Mhnt  proWematc  lor  failed  crip)  _.. 
1.3  Kickstart  flOM 

2.0  ROM  chip  only ......,.,., 

S372A  1  Mag  Agnus.  Inc  "Final  Tes!"  diagnostic  diakaRe/ 

New  "Gobalh*  Chip  piiter  &  ■'istarkiiion  nstructon 
B373  Super  Dense  ( Enhanced  Cnp  SeC| ._± 


44  95 
29.96 


«3G2  Dens*/ 6364  Paula IfJSrtSJS 

A$Qo  re  McfrHrtoand  (p<^^  94  96 

Amiga  2000  Compter   Deludes  13  ROM.  6372  Agnus. 

Super  Dense  and  n*w  keyboard,  mousa  and  oi*ner*  (nanueL 

Cumes  *Hh  90  day  warranty. 

ThuNe  units  j id  reconditioned  and  wore  used  as  demonalralon. 

Shipping  exlra:  One*  ti  a  tifebme  olltf  „„„ „^ „ . 649.95 

MegaChip  2000/2  Meg.  Agnus/ftocfcwel  chppaaai' 

T«ulTesr  diagnostic  ^Jtetta. 264 JS 


ASOO  200  waft  B^  Rsd  Ufwersd  S**ch*ig  Pwr  Si^^an 

A2000  Power  $upptyr2ljG  watt  Ian « ,. 

Amiga  ASOO  keyboard  (new.  exact  reptacemenlj 


.JDBL95 


CHICLE  276  ON  READER  SERVICE  CARD 


Glen  Martin  Engineering  \nc 

Dept  a 

RR  J,  603t  322, 

eoonvllle.  MO  65233 

816-882-2734       *^-— ,»  - 

FAX  B1d-8e2  7200  ^Plf  I 

CIRCLE  72  ON  READER  SERVICE  CARD 


™ „1W» 

^„_., 46iK 

A2000  heyboanj  i,new,  eitacl  raplM-smenl^ 69,95 

SwriCh-lll :  Rom  Selector  for  1 .3  &  2.0  Rams ,, 29.95 

Advanced  Amiga  Ana^er    Checks  alfltua  of  sll  ci.iL. 

tranvntssiona.  ajgnate.  disk  drive,  pads,  buffer  chf»„ 

aiignmenf.  pytfek  &  movia  read  *r*#  smjrs  and  lafe 

whal  chips  an  bad  (hardware  &  software) 79J9S 

Ifcaxvd  601  PCMCIA  FAST  RAM  memoiy  caid  tor  tie  AoOO/taoo 

Aulo  contiquraa  at  boot  lima  leaving  most  internal  chip  RAM  free  lot 

image  processing. 

irs  20%  faster  Than  chip  RAM.  Introductory  prioeil 

Z  MB  Card „ fl&4r95 


4M9card 


.ILL.UUL 


mm w  ■'  —  ■  ---..-.>.  ■  i ~  . i  au- 


269.50 


««s 


THE  GRAPEVINE  GROUP 

3  Chestnut  Street  Sutfren,  NY  10901 

ORDER  LINE  1-B00-292-7445 
CUSTOM  SERVICE;  914^366-4242 


914-357-2424 


Hours  9-7  ET  M-F      Fast:  91 4-357-6243 


We  Ship  Woridwftde    1 5 V  Restocking    Prices  Subject  lo  Change— 


CIRCLE  192  ON  HEADER  SERVICE  CARD 


Dealer  Booth 

INFORMATION 

Robert  Starling 

N4GVF 

7921  Holly  Hill  Road 
Charlotte,  NC  28227 

(704)  568-761 1 
(Mon.-Fri.  9-5  EST) 


1993  Charlotte 

HAMFEST  AND  COMPUTERFAIR 

March  13  &  14,  1993  -  Charlotte  Merchandise  Mart,  -  Charlotte,  NC 


Over  180  commercial  exhibit  booths 

All  major  manufacturers  will  be 

here 

Over  500  swap  tables  by  pre- 

registration  only 

1 04,000  sq.  ft.  of  indoor  space 

Parking  for  3,500  cars 

Largest  indoor  HAMFEST  in  the 

Southeast 

For  more  ticket  information,  write  to: 
Charlotte  Hamfest  and  Computerfair 

O.  BOX  221 136,  CHARLOTTE,  NC  28222-1 136 

Or  call:  (704)  841  -HAMS 
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80-M 

CI 

390  pF 

C2 

10  pF 

C3 

680  pF 

C4 

820  pF 

C11 

390  pF 

C12 

820  pF 

C13 

680  pF 

C14 

680  pF 

C15 

39  pF 

025 

390  pF 

L1  (FT37-61 ) 

40T#30 

L2-L3  (T50-2) 

19T#24 

Table  1 .  Band  Data 

40-M 
68  pF 
Not  used 
Not  used 
680  pF 
100  pF 
820  pF 
Not  used 
390  pF 
27  pF 
68  pF 
23T  #28 
14T  #24 


30-M 

Not  used 
Not  used 
Not  used 
390  pF 
Not  used 
270  pF 
270  pF 
270  pF 
18  pF 
Not  used 
17Tff28 
12T  #24 


Capacitors  are  ceramic  disk  type.  C15  may  be  a  trimmer  capacitor  span- 
ning ins  range  shown  above  (Mouser  24AA024.  ft-50  pF), 

For  inductors,  wind  turns  using  the  enamel  wire  gauge  given  on  the  toroid 
core  type  specified. 


Photo  B.  Inside  view  of  the  SP-t.  The  PC  board,  switches  and  sockets  are  maim  ted  directly 
to  the  bottom  side  of  the  project  box  metal  cover. 


Figure  2.  PC  hoard  foil  pattern. 


Parts  List 

C1^C4T 

C11-C15.C25    (See  Table  1) 

C30  0.022  ^F  M ylarfTM)  (RS  272-1 066) 

D1  MV2104.  ECG612.  1S2687 

D2  30V.  tWzener  diode  (1N4751) 

D3  1N34,  RS  276-1123 

D4-D5  1N914  0MN4148 

D6  1 6V,  1 W  zener  diode  (1 N4745J 

J1-J2  3-5  mm  closed-circuit  mini  phone  jack 

L1-L3  (see  Table  T) 

Q1  2N2222f  ECG123A 

Q2  2N2219,  ECG128T  RS  276-2030 

Q3-Q6  PN2222,  ECG1 23AP,  RS276-2009 

Q7  MPF-131.  ECG222.  40673 

Q8  PIM2907,  ECGf  59 

Q9  2N6028,  ECG6403  (RUT.) 

Q10  MPF102,  ECG312,  RS  276*2062 

R31-R32  10K  audio  taper  potentiometer,  RS  271-1721 

RFCl  22-33  }iH  epoxy-coated  (Mouser  43LS275)  or  22  turns  #28  enameled  on  FT37-61  com 

T1-T2  Mouser  42IF123 

U1  LM386,  ECG823,  RS  276-1 73 1 

Y1  Fundamental,  FT-243  holder,  32  pF  load.  Order  1  kHz  above  desired  transmitting 

frequency. 

Note;  PC  boards  and  project  kits  tor  the  SP-i  "Spider*  are  available  from  Lectrukit,  401 W.  Bogart  Rd, 
Sandusky  OH  44870  (no  telephone).  SP-1BSM.  $12.  includes  bare  PC  board  and  step-by-siep  construe* 
tion  manual  SP-1PCK,  $29.  includes  SP-1BBM  plus  all  PC  board  parts,  including  those  necessary  for  80, 
40  and  30  meter  operation.  SP-1KIT,  S39,  is  the  complete  kit  containing  all  the  above  plus  case  and  case 
parts,  but  not  operating  crystals,  Include  $4  shipping  and  handling  for  SP-1PCK  and  SP-1KIT  orders;  the 
SP-1BBM  is  postpaid.  USA.  Ohio  residents  please  add  appropriate  sales  tax.  Order  direct  or  send  an 
SASE  for  current  details.  This  pricing  is  valid  within  six  months  of  publication. 


here  but  intended  for  future  audio  filter  switch- 
ing or  other  contingencies.  Left  of  S3,  in  the 
left-front  comer,  is  DC  power  control  switch 
SI. 

Nearly  all  parts  reside  on  the  PC  board  de- 
picted by  the  etching  pattern  shown  in  Figure  2 
and  the  parts  overlay.  Figure  3.  Band-sensitive 
part  values  are  listed  in  Table  1.  PC  boards  and 
project  kits  for  the  Spider  are  available  (see  the 
Parts  List).  The  finished  PC  board  is  first 
wired  to  all  the  top  panel  parts  except  the  an- 
tenna and  ground  lugs  of  TB 1  {lugs  4  and  3  re- 
spectively) and  the  common  terminals  of  crys- 
tal select  switch  S2,  The  board  is  then  hinged 
over,  to  be  suspended  below  the  top  panel 
(parts  down)  on  5/S-inch  metal  spacer.  Now 
the  short  RF  connections  to  TB  I  and  S2  can  be 
made. 

Overall,  this  packaging  method  is  economi- 
cal and  makes  servicing  a  snap.  Metal  work  is 
confined  to  just  one  flat  panel.  Except  for  TBI 
and  the  key  contact,  all  the  innards  can  be  re* 
moved  intacl  should  you  desire  to  paint  and 
letter  the  top  panel.  The  case  is  a  Radio  Shack 
No.  270-627  measuring  6,25'*  x  3-75'*  x  V  and 
the  finished  weight  of  the  SP-1,  with  two  crys- 
tals plugged  in,  is  1 1  ounces. 

I'd  be  remiss  if  I  failed  to  mention  a  lucky 
coincidence.  The  entire  Spider  will  nestle  into 
a  plastic  card  file  box,  with  ample  room  below 
for  the  battery  pack.  Post  sked  details  and  se- 
cure "ear  buds"  fit  inside  the  top  cover  for  the 
ultimate  find  in-lhe-dark  convenience.  Close 
the  lid  and  crystals  and  operating  controls  are 
no  longer  exposed  and  vulnerable  to  the  rigors 
of  your  march.  The  card  file  box  is  a  Sterling 
Plastics  No.  529.  I  use  them  for  QSL  storage 
and  see  them  in  the  office  supply  section  of 
stores  everywhere.  Now  at  least  the  radio  will 
survive, 

Tune-Up 

Connect  12-14  VDC  and  wattmeter  with 
dummy  load  to  TB  1  as  described  earlier.  1  rec- 
ommend a  lower  than  normal  (0.5  amp)  in-line 
fuse  at  first,  to  minimize  damage  in  case  of  a 
major  wiring  error  or  soldering  mistake. 
Switch  on  and  close  the  key.  You  should  hear 
high-pitched  sidetone  in  the  speaker  or  phones. 
Install  a  crystal  for  the  band  of  choice  and  in- 
crease the  fuse  rating  to  1  or  2  amps  (if  it 
hasn't  blown!).  Close  the  key  and  adjust  Tl  for 
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Courteoue  Servicer  -  Discount  Price*  •  Feel  Shipping 

ALL  ELCCTROnKS  CORP. 

Mail  Order  Electronic  Parts  And  Supplies 

P.O.  Box  567  •  Van  Nuys,  CA  91408 


85  BUTTON  KEYBOARD 


Honeywelf  &5ST23-LJ-  65  key  computer  type 
keyboard.  Slandafd  QWERTY  keyboard  with  1 0  func- 
tion keys  across  the  top  and  number  pad  on  right  side 
with  other  function  keys.  Solid  14p  X  5"  metai  frame. 
Charcoal  keys  with  white  lettering.  Terminates  lo  two 
vinyl  rbbon  cable*.  25  conductors.  Logic  board  with 
3  green  leda  can  be  easily  removed  if  desired. 
CAT#KP-85     13  00  each 


I  AM 


1/4"  HEATSHRINK 

6  ft.  length.  Shrink*  lo  1 ,8V 
CATHHUG-146     S1.25uch    •    10lorS10.D0 

2N6028  TO-92  PROGRAMMABLE 
UNIJUNCTION  TRANSISTOR 

CAT#2N»2e     3  lor  1 1. 00    •    100lorS25.00 


1,500  MFD  350  VDC 
COMPUTER  GRADE 
CAPACITOR 

4  1/4"  high  X  2  1/7  dia. 
CAT#CG-32     »5  50«ach 


GENERAL  USE  AC  SWITCH 


Lav  ton  Standard  SPST. 
1 S  amp  AC  switch,  Brown. 
Screw  terminals.  Fits  all 

standard  waH  switch  box  a& 
CATjETS-1     2k**1.00 


RECHARGEABLE 

Gelt  Cell  Batteries 


Maintenance  free,  recha/geabta  batteries.  IdeaJ  for 

portable  power  or  back-up  power  for  communications. 

v>deo.  alarms  etc.  Useable  in  any  position. 

6  VOLTS  @  1.2  AMP/HOURS 

Si»:  3.81-  X 
rX2-high_ 

CAT#  GC-612 

$6. 50  each 

1 2  VOLTS  @  10  AMP/HOURS 

Two  6  von  1DA/H 
batteries,  assembbd 
as  a  single*  12  volt 
package.  Package 
size:  6"  X  3.94"  X  3.75" 
CAT*  GC- 1210  $35.00  each 


4.P.DT.  12VDC  RELAY 


l2Vdccol.  UpinKHlistyte 
relay.  3  amps.  Col:  42  ohms 
Sam:  1  1/4' X  1  3/4*  X  7/T 
CAT#4PHLY-12  *40G  each 


»«*f«i*ffiiinniinftn«<«fi*ftnnin 


TERMS:  Minimum  enter  $70.00, Stopping  and  handling 
lot  the  48  continental  USA  S3  SO  per  order  AM  others 
nciudng  AX.  Hi  PR  or  Canada  must  pay  foM  shipping 
AM  onfrrs  debased  in  GAL  FOftNiA  must  include  stele 
ties  tax  (7  25%,  7.5%,  7.75%,  S  25%,  8.5%}  Quantities 
Umied.  NO  C  P.P.  Prices  subject  to  change  w/out  nottoo. 

Call  or  Write  F< 


■or  Our 
FREE  64  Paga  Catalog 

(Outsid*  Th«  U.S.A.  S*nd  $2.00  Postage) 

ALL  ELECTRONICS  CORP. 

CA*91408 
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The  SP-1  Transceiver 

Continued  from  page  29 

minimize  it  at  die  expense  of  some  "in-ban<r 
sensitivity. 

On  the  Air 

With  the  Spider's  rather  broad  selectivity,  U 
may  not  be  obvious  if  Ihe  signals  heard  are 

close  enough  to  your  frequency  for  a  QSO. 
Those  that  approach  zero-beat  with  ihe  RJT 
control  fully  counterclockwise  are  very  close. 
Others  may  be  workable  if  the  operator  tunes 
around  for  your  signal. 

In  addition  to  maintaining  short-haul  skeds 
from  the  field  (see  the  sidebar),  I  had  anticipat- 
ed months  of  fun  trying  to  extend  Spider  DX 
on  all  three  bands  from  my  home  QTH.  Bui 


right  off  the  bat,  40  meters  produced  KB0IZC 
in  Kansas,  followed  by  a  couple  of  West  Coast 
stations,  Maybe  80  would  be  less  fruitful  .  ,  . 
no,  With  the  rig  still  clip-leaded  together  on  the 
bench,  VE7WIN  in  Coquitlam,  B.C.,  fell  right 
into  my  lap  (er,  web!).  Further  down  the  log,  I 
see  (and  well  recall)  a  559  report  on  30  meters 
from  VK2VA  in  Sydney,  Australia.  In  all  cases, 
the  antenna,  used  was  my  old  reliable,  a  45-  by 
70-foot  inverted  L.  So,  this  rig  is  indeed  ade- 
quate, despite  its  simplicity  and  Low  cost.  But 
the  results  arc,  more  often  than  not,  a  tribute  to 
the  forgiving  nature  of  HF  radiotelegraphy  and, 
occasionally,  bull-dog  tenacity  at  the  other  end. 
Good  luck  with  the  SP-1  Spider! 

My  thanks  to  Jim  NZ8B,  who  suggested 
"smart-tone"  and  assisted  with  SP-1  field 
trials. 


Programmable-Frequency  Audio  Generator 

Continued  from  page  16 


U1  ML2036 

U4  74LS08 

From 

To 

3 

4 

10 

Pin 

IC 

Pin 

6 

4 

9 

1 

-5V 

7 

GND 

C2 

8 

5 

1 

2 

-5V 

14 

+5V 

3 

4 

NC 
1 

5 

US  74LS32 

3 

14 

2 

6 

8 

6 

6 

3 

6 

12 

7 

4 

8 

3 

7 

1 

5 

1 

7 

GND 

a 

+5V 
CI 

R3 

14 

+5V 

U6  74LS0O 

9 

R3 

7 

GND 

10 

LM741 

2 

9 

6 

11 

11 

GND 

10 

R1 

12 

GNO 

N.G.  Terminal  SI 

13 

S2 

Common 

13 

R2 

14 

Y1 

N.C,  Terminal,  S1 

U2  741S0 

14 

+5V 

1 

J1 

8 

U7  74LS73 

2 

J1 

7 

2 

+5V 

3 

J1 

6 

3 

+5V 

4 

J1 

5 

4 

+5V 

5 

J1 

4 

11 

GND 

6 

J1 

3 

14 

+5V 

7 

J1 

2 

8 

J1 

1 

US  ML2035 

9 
10 

11 

12 
13 

GND 
6 
6 
3 
4 

GND 
3 
4 
3 
4 

1 
2 

11 
4 

8 
5 
9 
2 

1 
2 

3 

4 
5 
G 

-5V 
3 

9 
6 

4 

+5V 

LM741 

14 
2 
3 
8 

2 

14 

7 

a 

GND 
Crystal 

15 

3 

4 

12 

1 

U9  CD4049 

16 

J1 

16 

i 

+5V 

17 

J1 

15 

2 

C3 

18 

J1 

14 

3 

9 

19 

J1 

13 

RT 

20 

J1 

12 

5 

RIN 

21 

J1 

11 

8 

GND 

22 

J1 

10 

U10  LIVI  741 

23 

J1 

9 

24 

+5V 

2 

3 

LM741 
GND 

6 

U  3 74LS93 

4 

-5V 

1 

3 

12 

6 

Input  of  audio  circuit  under  test 

2 

3 
7 

3 

12 

7 

+5V 

5 

+5V 

10 

GND 

Table  I.  Programmable-frequency  audio  generator  master  wire  list  {for  wire-wrapping 
purposes). 
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Figure  J.  PC  board  parrs  placement.  To  disable  the  transmitter  remove  wire  jumper  W2.  Also  remove  R27  to  lower  sidetone  pitch  to  normal 
with  transmitter  disabled. 


Spider  in  the  Field 


Sure,  the  Spider's  cute,  but  te; it  really  practical?  We  decided  to 
test  it  in  3  worst-case  scenario  on  80  meters.  Uy  brother  Jim 
NZ8B  grabbed  some  camping  §ear(  the  80M  SP-i  prototype,  65 
feet  of  wire*%id  a  12-volt  lantern  battery  and  headed  for  the  hills 
near  Athens,  Ohio,  about  1 75  miles  distant  Just  prior  to  his  de- 
parture, we  did  a  quick  dial  calibration  check  noting  the  precise 
transmission  frequency  of  his  main  and  back-up  crystals. 

We  chose  7:30  p.m.  for  our  nightly  schedule  time,  hoping  to 
catch  the  window  between  D-tayer  breakup  and  QRN/QRM  build- 
up. Witti  two  exceptions,  this  schedule  was  maintained  for  the 
next  16  days  as  Jim  moved  around  sampling  the  camping  and 
hiking  fare  at  various  locations.  One  sked  was  missed  due  lo 
freezing  temperatures  (no  antenna  at  the  mote!  refuge)  and  an- 
other because  of  a  thunderstorm  on  my  end.  Otherwise,  Spider 
signals  ranged  from  RST  339  to  569.  This  was  good  enough  for 
our  brief  exchanges  but  not  always  armchair  copy;  YVitfi  100  watts 
going  his  way*  J  had  no  trouble  breaking  him  (QSK)  for  fills  or  to 
mark  time  during  a  deep  fade <= Jim  also  carried  a  3581jfcHz  crystal 
for  W1  AW  bulletin  reception  and  reported  an  "uncanny  feeling" 
hearing  the  grand  old  station  by  campfire  light  in  the  midst  of  a 
dark  forest! 

Upon  his  return,  we  duplicated  the  typical  field  installation  to 
take  some  measurements.  The  antenna  was  a  quarter-wave  lazy 
inverted  L*  which  rose  25  feet  up  from  the  rigt  bent  around  a  tree 


limb-  and  then  sloped  gradually  downward  to  a;  height  ofabout 
seven  feet  The  ground!  System  was  an  eigbNnch  tent  stake  (we; 
said  JHis  was  a  worst-Case  scenario!}.  SWF1; measured  4:1,  No 
doubt  confirming  the  high  ground  resistance  and  implying  rather 
low  radiation  efficiency.  Nevertheless,  it  worked. 

We  experimented  with  simple  earth  grounds  and  concluded 
that,  for  a  Marconi  antenna  like  this,  three  eighth-wave  radiais  (33 
feet  long)  far  surpass  the  tent  stake.  SWR  fell  to  1 .4:1  and  relative 
field  strength  increased  noticeably,  On  40  or  30  meters  (and  80  If 
you  can),  a  simple  half-wave  dipole  strung  inverted  V"  fashion 
would  be  hard  to  beat 

The  1 2-volt  lantern  battery,  It  turned  out,  was  actually  delivering 
only  11-2  VDC  (key  down)  to  the  Spider,  resulting  m  jusi  EDO  mW 
of  RF  output.  A  better  choice  would  be  nine  or  10  carbon-zinc 
ceils  or  12  NiCdsr  "AAn  size  or  bigger  in  either  case.  This  way,  the; 
greatest  portion  of  the  battery  discharge  curve  will  be  above  12 
volts;  rather  than  below,  |||| 

^I^W-earbuds''  used  for  listening  had  too  much  high-frequency 
response,  resulting  in  unwanted  background  hiss  even  with  the 
volume  turned  down.  A  pair  of  inexpensive  mono  earplugs  Y'd  to- 
gether might  do  a  better  job  in  this  application.  Ail  in  all,  the  field 
trial  was  a  success.  We  kept  in  touch,  and  afterward  learned  how 
to  pick  up  an  easy  S-unit  by  optimizing  the  battery  and  earth 
ground. 


:     . 


maximum  power  output,  The  sidetone  pitch 

should  be  distinctly  lower  if  the  smart-tone  is 
working.  Connect  an  antenna  and  adjust  T2  for 
best  receive  when  you  hear  a  signal.  That's  it. 
I  experienced  no  difficulty  with  AM  detec- 


tion on  SO  and  40,  even  though  this  receiver 
type  is  known  to  be  prone.  On  30  meters  in  the 
evening,  a  couple  of  North  American  broad- 
casters in  the  31  meter  band  became  intermit- 
tently audible,  but  code  signals  in  the  ham 


band  remained  readable.  Most  other  times 
30  meters  is  clear.  If  you  have  a  problem  with 
AM  detection,  reduce  the  value  of  C15  to 

Continued  on  page  30 
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Twin  Crystal  Ladder  Filters 

Upper  or  lower  sideband  filters  using  inexpensive  crystals. 


by  John  Pivnichny  N2DCH 


Crystal  ladder  fillers  are  a  good  way  to 
provide  the  selectivity  required  in  single 
sideband  transceiver  equipment.  Poehet1, 
Hardcastle%  and  Hayward3  have  described 
the  basic  approaches  for  these  filters.  Their 
unique  characteristic  is  thai  all  crystals  used 
in  a  filter  are  of  the  same  (identical)  frequen- 
cy. This  allows  you  to  make  use  of  the  low- 
cost  "microprocessor"  and  *4coiorbursf  *  crys- 
tals now  available  in  a  variety  of  specific  fre- 
quencies. With  these  filters,  it's  no  longer 
necessary  to  specially  order  and  pay  lots  of 
money  for  specifically  cut  crystal  frequen- 
cies. 

In  this  article  I  describe  two  filters  de- 
signed for  lower  sideband  and  upper  side- 
band service  using  a  common  carrier  fre- 
quency, Both  filters  are  constructed  from 

9830.4  kHz  microprocessor  crystals  avail- 
able from  DigiKey  (Digi-Key  Corporation, 
Catalog  #925,  page  1 10,  part  number  X087t 
9.8304  MHz  crystal,  20  pF  load  capaci- 
tance). 

A  transmitter  carrier  frequency,  or  BFO  in 
B  receiver  application,  can  be  supplied  by  a 
single  oscillator  operating  at  approximately 

9829.5  kHz  and  using  another  9830.4  kHz 
crystal.  A  suggested  circuit  for  this  oscillator 
is  given. 

The  filters  are  shaped  to  provide  either  up- 
per or  lower  sideband  operation  with  excel- 
lent suppression  of  the  unwanted  sideband  I 
suggest  that  you  incorporate  both  filters  in 
transceiver  designs.  In  some  applications, 
such  as  simultaneous  transmission/reception 
of  slow-scan  video  on  one  sideband  and 
voice  on  the  other,  both  fillers  could  be  in 
operation  at  one  lime.  This  simultaneous  use 
of  both  sidebands  is  also  referred  to  as  "inde- 
pendent sideband,1'  1SB\ 


Figure  /.  Calculated filler pass/kinds. 
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Filter  Circuits 

Figure  1  shows  calculated  fitter  pass- 
bands;  Figure  2  shows  corresponding 
schematics  for  the  two  filter  circuit  dia- 
grams. Note  that  the  same  terminating  rests* 
tance  is  used  for  either  filter.  This  is  only 
possible  through  the  unconventional  use  of 
an  inductor  at  both  ends  of  the  lower  side- 
band filter.  The  capacitor  values  for  both  fil- 
ters were  carefully  selected  to  provide  pass- 
bands  which  are  mirror  images  reflected 
about  the  carrier  frequency.  The  passbands 
are  35  dB  down  at  the  carrier  and  provide 
suppression  of  the  unwanted  sideband  well 
in  excess  of  80  dB.  Ultimate  rejection  of  the 
other  skirt  is  over  60  dB.  These  are  very 
good  figures  for  relatively  simple  home- 
built  filters.  They  are  easily  duplicated  with 
ordinary  construction  practices,  as  described 
below. 

Crystal  Measurements 

The  crystals  are  specified  by  Digi-Key  as 
+/-50  parts  per  million  at  25  degrees  Cel- 
sius, with  another  +/-100  ppm  from  zero  to 
70  degrees  C.  Aging  is  another  1 0  ppm  per 
year.  This  works  out  to  be  +Z-492  hertz  ini- 
tial tolerance.  I  found  the  series  resonant  fre- 
quencies to  be  much  better  matched. 

Using  the  50-ohm  test  circuit  shown  in 
Figure  3,  1  measured  a  batch  of  20  crystals 
and  got  the  results  shown  in  Table  1 .  The  av- 
erage series  resonant  frequency  of  the  first 
eight  measurements  was  9,825,945  Hz  with 
just  over  100  Hz,  plus  or  minus  deviation. 
The  average  scries  resistance  was  33  ohms 
+/-4  ohms.  Motional  capacitance  is  0.02438 
pF  and  motional  inductance  10.76  mH. 
These  were  measured  using  Hay  ward's  tcch- 
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Figure  2,  Filter  schematics*  All  capacitors  in  pF, 


nique  and  formulas.  The  holder  capacitance 
appears  to  be  about  7  pF. 

Measurements  on  crystals  9  to  20  also  av- 
eraged 9,825,945  Hz  (wow)  with  slightly 
over  250  Hz  plus  or  minus  worst  case  devia- 
tion. With  such  excellent  matching,  it  is  safe 
to  recommend  selecting  crystals  at  random 
and  just  soldering  them  in  to  build  the  filters. 
It's  not  necessary  to  take  crystal  measure- 
ments first. 

Of  course,  if  you  were  thinking  of  build- 
ing a  CW  bandwidth  filter,  then  I  would 
match  the  crystals  to  under  100  Hz,  but  with 
these  SSB  bandwidths,  that  just  doesn't 
seem  necessary.  Duplicating  these  filters  is 
much  easier  if  you  don*t  have  to  measure 
each  crystal. 

Note  that  the  calculated  passbands  shown 
in  Figure  1  were  based  on  the  measured  ca- 
pacitance and  inductance  values  for  the  crys- 
tals given  above.  If  you  want  to  reproduce 
these  calculations  and  have  them  come  out 
exactly  on  frequency,  then  use  a  more  accu- 
rate value  of  the  motional  inductance  of 
10.761 13  mH. 

Inductors 

As  originally  designed,  the  lower  sideband 
filler  had  a  series  capacitor  of  118  pF  at  each 
end,  The  termination  resistance  was  201 
ohms.  ]  wanted  to  "step11  this  up  to  2,831 
ohms  to  match  the  impedance  of  the  upper 
sideband  filter.  A  step  up  is  only  possible  if 
you  add  a  series  inductor  and  shunt  end  ca- 
pacitor. In  essence,  the  inductor  cancels  out 
some  of  the  high  reactance  of  the  shunt  end 
capacitor  and  makes  it  look  tike  a  higher  val- 
ue flower  reactance)  series  capacitor.  You 
could  also  step  up  the  impedance  with  a 
transformer  using  a  ferrite  toroid  core. 

The  inductor  value  is  not  particularly  criti- 
cal because  it  is  not  resonant  with  anything 
in  the  neighborhood  of  9.830  MHz.  It  is 
merely  used  for  impedance  transformation 
and  normal  tolerances  arc  OK.  Fifty-five 
turns  of  #30  gage  copper  wire  on  a  T37-6 
(yellow)  toroid  core  gives  the  right  value  of 
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Figure  4  (a).  PC  board  foil  pattern  for  the  lower  sideband  filter,  (b).  Parts 
placement  diagram. 


Figure  5.  (a),  PC  board  foil  pattern  for  the  upper  sideband 
filler  (b).  Parts  placement  diagram. 
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Figure  6.  Circuit  for  estimating  insertion 
loss  of  the  tower  sideband  filter 

inductance,  with  a  Q  of  about  160,  You  can 
check  the  value  quickly  by  temporarily  sol- 
dering a  100  pF  capacitor  across  the  ends  of 
the  wound  toroid.  Leave  enough  lead  length 
to  form  a  one-inch-diameter  loop.  Then 
check  the  resonant  frequency  with  a  dip  me- 
ter  placed  near  the  loop.  It  should  read  about 
5.15  to  5.17  MHz.  If  it's  way  off.  add  or  re- 
move a  turn  or  two. 

Capacitors 

Like  the  inductors,  the  capacitor  values 
are  also  not  particularly  critical.  I  used  small 
50- volt  ceramic  capacitors  from  NTE  (toler- 
ance unknown).  If  you  want  to  be  a  purist 
about  it,  go  with  silver  micas,  but  I  don't 
think  that's  necessary  in  a  home-built  filter 

Const  ruction 

I  use  one-ounce,  single-sided  epoxy  glass 
circuit  board  cut  into  a  3/4-inch  strip  with  a 
coping  saw.  With  the  foil  side  up,  I  mark 
component  hole  locations  by  eye  with  a 
sharp-pointed  metal  scribe.  Then  1  drill  the 
marked  points  using  a  #60  drill  bit  (0.040- 
inch  diameter)  in  a  hand  drill.  Points  which 
connect  to  the  ground  plane  are  left  as  is, 
and  all  other  holes  arc  countersunk  with  a 
0. 1 2-inch  diameter  bit.  About  five  turns  of 
the  hand  crank  of  the  drill  is  enough  at  each 
hole.  This  leaves  a  nice  insulated  through- 
hole  position.  The  remaining  epoxy  glass 
holds  the  component  lead  centered  in  the 
countersunk  hole, 

A  2- 1/2- inch  length  of  circuit  board  was 
enough  for  my  upper  sideband  filter  This 
may  vary  somewhat  depending  on  the  size 
of  your  capacitors,  but  mine  rehired  three 
inches  for  the  lower  sideband  filter  in  order 
to  fit  in  the  inductors.  I  fastened  down  the 
inductors  with  a  4-40  nylon  machine  screw 
and  nylon  nut  after  first  placing  one  layer  of 
black  tape  on  the  foil  under  the  inductor. 

Components  are  then  inserted  and  sol- 
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Figure  7.  Measured  passbands. 


Figure  8,  Calculated  passbands  with  series 
resistance  included. 


+  1ZV 


CRYSTAL 

9  830*MHi 


Hlh 


t 


fiZ 
*0* 

CI 

JOOpF 


Hi 

LOU 


2N39Q4 


: 


-i_ca 

750 


€ 


C3 
*3 


C4 

750 


R3 
2  2i 


_Lcs 

J 


ZTOQ 


J.tOt 


47  O 


srr 


C6 
1 300 


■W- 


TO 
FR£QUE»CY 

CQlMTCft 


Figure  9.  Oscillator  circuit  for  use  as  a  BFO 
or  transmitter  carrier, 

dered  together  on  the  back  side.  Ground 
connections  are  made  on  the  front  side  as 
needed.  This  drilling  technique  makes  an  ex- 
cellent filter.  If  you're  going  to  build  many 
copies  of  the  filters,  then  an  etched  circuit 
board  might  be  in  order,  but  for  just  one  or 
two.  the  drilling  approach  is  faster  and  pro- 


Figure  10.  (a).  PC  board  foil  pattern  for  the 
oscillator  circuit,  (b).  Parts  placement.  Note 
that  the  50-ohm  test  circuit  shown  in  Figure 
3  is  incorporated  on  this  board. 

vides  a  solid  ground  plane  for  shielding. 

[Ed.  Note:  Etched  and  drilled  PC  boards 
are  available  for  the  two  fitters  as  well  as 
the  oscillator  test  circuit  from  FAR  Circuits. 
The  foil  patterns  and  parts  placement  for 
these  boards  are  shown  in  Figures  4  and  5  J 

Final  Check 

How  do  the  actual  filters  compare  to  the 
calculated  responses?  Well,  the  high  series 
resistance  (33-ohm)  of  these  microprocessor 
crystals  creates  an  insertion  loss  and  distorts 
the  pattern  somewhat.  One  way  to  estimate 
this  loss  for  the  lower  sideband  filter  is  to 
temporarily  ignore  the  reactive  elements,  the 
capacitors  and  inductors,  and  just  look  at  the 
resistances  (see  Figure  6).  Use  the  original 
termination,  before  stepup,  of  201  ohms. 
Note — the  impedance  stepup  does  not 
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change  the  insertion  loss. 

The  crystal  series  resistors  create  a  resis- 
tive voltage  divider  circuit  between  the  filter 
input  and  the  final  terminator,  points  a  and  b 
in  Figure  6«  The  loss  is; 

198 

Loss  = =    0.496  =  -6.09  dB 

201 + 198 

I  haven't  found  any  easy  way  to  estimate 
the  insertion  loss  of  the  upper  sideband  fil- 
ter, Ii  rums  out  to  be  about  the  same,  howev- 
er, preserving  the  symmetry  of  the  two  (li- 
ters. 

My  actual  measurements  of  the  filter 
passbands  are  shown  in  Figure  7.  These  are 
only  approximate  because  of  the  limitations 
of  my  simple  home-brew  instrumentation. 
Note  the  more  rounded  passbands  but  still 
very  steep  skirts.  Reasonable  symmetry  and 
spacing  between  the  two  filters  demonstrates 
their  usefulness  for  upper  and  lower  side- 
band service.  If  Lhc  series  resistance  is  in- 
cluded in  the  calculated  frequency  sweeps  (it 
was  neelected  in  Figure  1)  then  the  same 
rounded  off  tops  and  insertion  loss  show 
up — sec  Figure  8*  In  fact,  there  is  good 
agreement  between  the  calculated  and  mea- 
sured  results. 

An  Oscillator 

The  carrier  oscillator  in  a  transmitter  or 
BFO  in  a  receiver  should  be  placed  at  the 
frequency  where  the  two  passbands  cross. 
This  point  is  between  the  scries  resonant  fre- 
quency of  the  crystal  and  the  specified  20  pF 
load  parallel  resonant  frequency  of 
9,830.400  Hz.  So  an  oscillator  circuit  can  be 
built  using  another  crystal  of  the  same  fre- 
quency as  those  used  in  the  filter.  The  load 
capacitance  will  have  to  be  slightly  higher 
than  20  pF  in  order  to  "pull"1  the  oscillator 
frequency  down  a  little. 

Using  the  oscillator  circuit  shown  in 
Figure  9,  which  I  had  already  built  up  for 
an  earlier  project.  I  found  the  frequency 
could  be  pulled  from  9,833,393  Hz  down 
to  9.828,485  Hz  by  adjusting  the  100  pF 
trimmer  capacitor  from  a  minimum  of  about 
10  pF  to  its  maximum  of  100  pF.  This 
is  more  than  enough  range  to  properly 
place  the  carrier  frequency.  The  measured 
passbands  cross  at  9.828JO0  Hz,  The  oscil- 


Table  1. 

Crystal  Measurements 

Crystal  # 

Series  Resonance  (Hz) 

1 

9,835,890 

2 

9.825,947 

3 

9.826,019 

4 

9,826,009 

5 

9,826,079 

6 

9.825,939 

7 

9.825,846 

$ 

9,825,829 

9 

9,826,070 

10 

9,825,830 

11 

9,825f699 

12 

9.825T872 

13 

9,825,719 

14 

9,825T868 

15 

9,825.951 

16 

9,826,212 

17 

9,825,900 

18 

9,825,970 

19 

9.825,930 

20 

9.826,119 

lator  PC  board  foil  pattern  and  parts  place* 
mem  are  shown  in  Figure  10. 

Conclusions 

Ladder  crystal  filters  arc  ideal  circuits  to 
use  in  constructing  homemade  hardware  be- 
cause specially-cut  frequencies  are  not  need- 
ed. Low  cost  microprocessor  crystals  can  be 
used  to  construct  very  satisfactory  filters. 
This  article  shows  that  both  upper  and  lower 
sideband  filters  can  be  made  using  a  single 
crystal  frequency,  greatly  enhancing  their 
potential  for  use  in  multiband  transceivers. 
They  can  also  be  used  for  independent  side- 
band, ISB,  service. 

It  appears  that  satisfactory  filters  can  be 
built  simply  by  purchasing  low  cost  parts 
and  '^hooking  them  up."  No  special  equip- 
ment or  tuning  or  experience  is  required.  So 
if  you  like  to  build  your  own  ham  radio  gear. 
why  not  give  these  filters  a  try? 
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Parts  List 

Lower  Sideband  Filter 

Yl— Y6  9.8304  MHz  oystai.  Digi-Key*  X087 

LI  ,L2  9.56  pHt  30  turns  on  a  T37-6 

toroid  core 


C1.C15 

22  pF 

C2.C4,C6, 

CiaC12,Cl4 

10  pF 

G3.C13 

89  pF 

C5.C11 

118pF 

C7,C9 

320  pF 

C8 

122  pF 

Upper  Sideband  Fitter 

Y1— Y6 

9.8304  MHz  crystal  Digi-Key#  X0S7 

C1HC11 

19  pF 

C2.C10 

5.2  pF 

C3.C9 

15  pF 

C4,C8 

3.9  pF 

C5<C7 

16  pF 

C6 

3.76  pF 

Oscillator  Circuit 

Yl  98304  MHz  crystal.  Digi-Key#  X087 

R1,R2,R4,R5   10k  resistor 


R3 

R6 

C1 

C2.C4 

C3 

C5 

C6 


2.2k 

470  ohm 

TQOpF  irimmer 

750  pF 

43  pF 

2700  pF 

l300pF 


50-oftm  Test  Circuit 
R1,R4  B2ohnn 

R2  39  ohm 

R3  270  ohm 

R5  220  ohm 

R6  68  ohm 

Note:  Etched  and  drilled  PC  boards  are  available 
from  FAR  Circuits,  18N640  Held  Court,  Dundee  IL 
60116.  Price:  Upper  Sideband  Fitter—  $3;  Lower 
Sideband  Fitter— $3,  Osciitator  Circuit— -S3.  A  set  of 
all  three  boards— S7.  PJease  include  $1.50  shipping 
per  order 


NextDax 


Bmftrt   Wisftuwi 

K§22 


fa> 


Rnmbow  Assortment 


We    Ship    SrxtUay 


lib  Si 

\A  nten  nas  West 

\^(mi)  373-S42S 


2nd  D<*y  ASAF 
SJ4.93     Slt.fS 

S4*-95     S-*4.t5 
Si*.*5     57§.*5 

Ail    <*4*ti  pfl  ?*J  Jn  iiJ     pii--nft  fWil 

Fof  4Wcfhgl f  j i i  Jf Irtffj  *J 4  Si v 

b^t:  $<mi-s.  pvw*  Lrr  *u*o5 


CIRCLE  5  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  19761  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH  -  Owner 
P.O.  BOX  31500X   PHOENIX,  AZ  85046 


Amateur  Radio  Language  Guide 


•Hur«**dsofp^ris«s,espece3iyfOfthehamrad*o  opefaiof 

•  VoL  1  -  French,  Spanish.  German.  Japanese,  Polish 

•  Vol,  8-  Swedish,  Italian,  Portugese,  Croatian.  Norwegian 

•  Vol.  3    Russian r  Danish.  Czech,  Korean,  Hawaiian 

•  Vol,  4  -  Chinese,  Dutch.  Finish,  Romanian,  Vietnamese 

■  Vol.  5  ■  Hungarian,  Arabic,  Phlllplno,  Turkish,  Indonesian 

Send  $1 0  per  volume  (postage  included)  to: 
ROSE.  P.O.  Box  796.  Murvdelein.  II  60060-0796 


SPECIAL  HOLIDAY  OFFER:  ALLS  VOLUME  SON  LYSIS  95! 

Speak  To  The  World 
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Fast  &  Fun  G5RV  QuicKits 


Fit*  A  Ein  |*  &«U4 

*  FlllSlff  lUIll   IXtlTKtfM 

*  Vt   BTLtlhlt  -.NT      llHll 

*  Ev#f\ltli J   ll^lJci 

*  ?L»|ik   lIKtll   I*   CTIB-alrt 

Quill)  C»mju«rBk 

*  h***  IJ*r*J  5irv#r  FiUiJip 

■  Ki-ikpr"'-'?  QutriFUx  ivjf* 

'  F«  1 1 V  JMllifed.  if,*,  1,-jU-J 

Tfcnf  At'  B*nditnrl  WAKC 
Wtm  Fltn*.  Pithm*  Put? 


iM$.  fy.^  -L  ljT  -M"'^ 


*  D-*N*  Su«  G5AV  %^  «* 

>ifi  Ir^K'Dff-4* 
•FitlS«*rC<«V  S>*^ 

I  (0  ft  .^t^Off-k 

H  b  4tMft  D*r»l* 

•  RoJ-.MjJi  |«  fr  G5RV    S50«' 

♦  R4iJvVtjJ#  ?l  Fi  U5W:;   VK«f<' 

♦  :w  bw*  :k«  bin      si  i  ** 

Otdmt  Hot  Ll*»-  .^tWfiiW 


\^jirT^it\*i>*i:j-rju.^5pp4^^    I    1-9QA  -926-7373 

CIRCLE  296  OH  READER  SERVICE  CARD 


DIGI-FIELD 


] 


No    more    guessing    about    antenna 

performance!  DIGI-FIELD  field  strength 
meter  has  an  extraordinary  frequency 
response.  Sniff  out  60Hz  mterference  or 
check  for  microwave  oven  leakage.  Check 
antennna  gain/loss,  pattern,  polarization, 
etc.  Easy-to-read  3  1/2"  LCD  display,  low 
battery  indicator,  external  antenna  option. 
Uses  standard  9V  battery. 

DIGI-FIELD 
Introductory 

Price 

$119.95 

$4.50  fi/h 
plus  tax  in  CA. 

DC  to  1.3GKz 


I  C  ENGINEERING 

16350  Ventura  Blvd.,  Suite  25 

Encino,  CA    91436 

Phone/Fax:  818-345-1692 

Orders  Only:  1-800-343-5358 
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73  Review 


by  Pete  Putman  KT2B 


The  Down  East 
Microwave  DEM  432K 


Number  8  on  your  Feedback  card 

Down  East  Microwave 
RR1,  Box  2310 
Troy  ME  04987 
Telephone:  (207)  948-3741; 
Fax:  (207)  948-5157 
Price  Class:  Complete  kit  of  parts  including 
3  PC  boards  and  a  crystal,  S155; 
add-on  PA  kit  without  enclosure.  $75; 

with  enclosure,  $135; 

432  MHz  preamp  kit,  $30. 

Enclosures  available, 


Put  your  HF  rig  on  the  70cm  band  with  this  easy-to-build  linear  transverter  kit 


The  key  to  the  growth  of  amateur  radio  in 
_  the  future  is  to  use  the  spectrum  space 
above  148  MHz — valuable  frequencies  which 
are  coveted  by  other  potential  commercial 
users.  Yet,  many  amateurs  have  been  dis- 
couraged by  both  the  high  cost  of  commercial- 
ly-available multimode  transceivers  and  the 
complexity  of  older  "do-it-yourseir  designs. 

Down  East  Microwave  breaks  through  both 
barriers  with  the  DEM  432K,  an  easy-to-buiid 
linear  transverter  which  offers  excellent  perfor- 
mance at  a  reasonable  price  and  uses  state- 
of-the-art  broadband  design  technology  to 
eliminate  most  of  the  bench  work  necessary 
to  fire  up  the  kit  when  completed. 

How  It  Works 

The  DEM  432 K  consists  of  three  boards:  a 
local  oscillator  (L70)t  a  receive  mixer  and  con- 
verter (R70),  and  a  transmit  mixer  and  con- 
verter (T70).  AH  stages  are  truly  linear,  mean- 
ing any  input  mode  can  be  reproduced  faith- 
fully.  The  combination  of  boards  will  upconvert 
your  low-fevel  transmitted  signals  from  28-30 
MHz  to  432-434  MHz,  and  will  downconvert 
received  signals  in  the  opposite  direction. 

The  LO  multiplies  a  crystal  frequency  of 
101.00  MHz  four  times  to  404  MHz,  then  am- 
plifies and  buffers  the  output  for  stability.  An 
on-board  splitter  gives  you  two  outputs  of  +6 
to  +10  dBmf  which  feed  both  the  transmit  and 
receive  converters,  The  only  tuning  adjust- 
ment which  is  made  is  to  trim  the  crystal  fre- 
quency right  to  404.000  MHz— all  other  cir- 
cuits are  broadbanded. 

The  receive  converter  has  NO  tunable  cir- 
cuits, just  a  pair  of  Microwave  Monolithic  Inte- 
grated Circuits  (MMICs)  driving  a  Mini-Circuits 
mixer  assembly.  Overall  conversion  gain  is 
about  10  to  12  dBt  and  an  outboard  GaAsFET 
preamplifier  improves  system  gain  to  about  20 
dB  with  a  noise  figure  of  about  0.5-0.6  dB. 

The  same  is  true  for  the  transmit  converter, 
which  uses  three  MMICs  to  develop  output  at 
70  cm.  The  nominal  output  is  about  +16  dBm 
linear,  or  close  to  50  milliwatts  of  RF.  Adding 
an  S-AU4  power  module  will  result  in  15  to  20 
watts  of  output  power,  depending  on  your 
power  supply  voltage. 

Construction 

I  ordered  the  whole  nine  yards  from  Bill 
Oisen,  getting  all  three  boards  plus  the  S-AU4 
PA  kit.  After  wandering  around  several  elec- 
tronics parts  distributors,  I  located  a  pair  of 
enclosures  for  the  PA,  as  weil  as  the  entire 
transverter  assembly  (Photo  C).  This  was  a 
neat  trick  as  I  hadn't  even  started  construction 
yet!  Longtime  Microwave  Modules  users  will 
recognize  the  approach  I  took  right  away,  se- 
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Photo  A  The  DEM  432K  transverter  kit  (case  not  includ- 
ed). The  f&c&ver  (R7Q)  and  transmitter  (T7Q)  boards  am 
stacked  underneath  the  LO  {170}  board.  The  PA  module 
(432PAK)  is  shown  on  the  right. 


Photo  B,  Close-up  view  showing  connections  between  the 
transverter  and  the  PA  modules.  The  small  board  a!  the 
bottom  is  the  optional  preamp  (designed  by  Steve  Kostro 
N2CB), 


Photo  G,  M  modules  fit  nicety  in  PAC-  TEC  die-cast  enclo- 
sures (not  included  in  kit). 

Jecting  PAC-TEC  UE-692-900  and  UE-351- 
900  die-cast  boxes. 

Each  of  the  boards  and  its  associated  parts 
comes  in  a  zip-fock  bag,  and  a  nine-page 
manual  with  pictorial  diagrams  and  schemat- 
ics for  assembly  is  included.  The  most  compli- 
cated board  to  assemble  is  (as  you  might 
have  guessed)  the  local  oscillator.  One  note 
of  caution;  All  of  the  boards  make  extensive 


use  of  microwave  chip  capacitors,  which  are 
very  small  and  easily  lost!  My  "trick™  is  to  dou- 
ble up  a  piece  of  masking  tape  on  my  working 
surface,  then  stick  the  components  to  it  and 
pull  them  off  one  at  a  time  as  needed.  The 
chip  capacitors  are  secured  with  transparent 
tape  to  a  smail  card  which  identifies  them  by 
value.  Your  best  bet  is  to  solder  all  of  the  ca- 
pacitors from  each  group  before  moving  on  to 
the  next.  In  addition,  a  few  chip  resistors  (very 
tinyl)  are  also  attached  to  the  card.  Make  sure 
you  use  a  low-wattage  soldering  iron  and  a 
good  pair  of  precision  needle-nose  pliers  to 
install  all  chip  components. 

Aside  from  these  few  precautions,  kit  build- 
ing should  proceed  quickly.  All  of  the  MMICs 
are  securely  packaged  and  labeled,  and  the 
instructions  provide  a  visual  key  as  to  pack- 
age orientation  and  lead  length.  BFX89  tran- 
sistors are  used  as  the  oscillator  and  first 
buffer,  and  one  lead  will  need  to  be  clipped 
from  each,  This  is  shown  in  the  assembly 
manual.  You'll  also  need  to  wind  a  few  coils 
from  #24  insulated  wire  on  a  O.r  (#33)  diam- 
eter drill  bit.  While  tedious,  this  shouldn't  take 
long.  Make  sure  you  scrape  the  insulation 
from  the  leads  before  attempting  to  solder 
them! 

You  can  build  the  boards  in  any  order  you 
like.  The  local  oscillator  board  has  extra  pads 
for  a  second  complete  local  oscillator  to  allow 
switching  band  coverage  for  satellite  opera- 
tion. (The  extra  components  can  be  ordered 
from  Down  East  Microwave.)  Use  miniature 
Teflon  coax  for  all  of  your  interconnects  be- 
tween boards  to  keep  losses  down.  Use  care 
when  installing  the  TUF-1  mixer  assemblies! 
Don't  bend  the  leads  excessively,  and  watch 
the  case  orientation,  as  spelled  out  in  the  in- 
structions. 

Powering  Up 

About  the  only  thing  you'll  have  to  do  is  get 

the  local  oscillator  up  and  running.  A  VOM  set 
to  250  or  500  mA  scale  is  all  that's  required 
for  the  bare-bones  setup,  but  a  frequency 
counter  would  also  help.  After  checking  your 
component  installation,  apply  13,8  volts  DC 
and  rotate  C1  through  its  range.  You  should 
see  a  definite  peak  on  the  VOM  as  the  oscilla- 
tor kicks  In,  and  this  should  be  very  close  to 
101,00  MHz.  LO  current  should  be  about  150- 
20OmA* 

Next,  check  for  404  MHz  output  at  both  of 
the  connections  to  the  T70  and  R70  mixers.  If 
you  can  measure  RF  millivolts,  anything  from 
+7  to  +10  dBm  is  acceptable.  Trim  CI  to  get 
as  close  to  frequency  as  possible — if  not,  add 
another  turn  to  L1  and  try  again.  Additional 

Continued  on  page  75 


ALL  OF  OUR  PRODUCTS  ARE  MADE  IN  THE  U.S.A. 


Handi- 
Counter 

3000 

The  world's 
finest  hand  held 
multifunction 
counter  - 
incorporates 
manv  unique 
functions  usually 
found  only  in 
very  expensive 
bench  modek 
Designed  for  virtually  everv  measurement 
application  from  near  DC  through  Micro- 
wave including  measuring  RF  transmission 
frequencies  at  the  maximum  possible 
distance.  The  3000  is  also  the  world's  first 
HandiCountery  with  Feriod,  Time 
Interval  and  Ratio  measurement 


capabilitv. 
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TV 


R10  FM 

Communications 

Interceptor 

ALL  NEW 
TECHNOLOGY!! 

The  Interceptor 
follows  &  locks  on 
even  when  frequency 
changes  and  intercepts 
ALL  FM  Two-Way 
Transmissions  without 
gaps  in  coverage.  It 
does  not  nave  to 
tune  through  RF 
Spectrum  to 
capture 
signals, 
FCC 

Classified  as 
Communication  Test  Instrument  -      c^cn 
Increase  your  RF  Security!!  359. 


R20AM 
Interceptor 

NEW!  The  R20  is  both  a 
sensitive  RF  signal 
strength  meter  (for  ALL 
RF  signals)  and  a  near 
field  AM  receiver.  The  10 
segment  LED  bargraph 
responds  with  nominal 
3dB  increments  to  RF 
signal  level  received 
through  the  built 
in  antenna. 

5119. 


HandiCounter" 
Model  2810 

Our  full  range 
counter  with 
bargraph  10Hz  to 
3CHz.  Ultra-high 
sensitivity,  4  fast 
gate  times, 
outstanding 
qualit^low, 
low  price.       *xyy* 


APS104 


Our  Active 
Preselector  allows 
you  to  pick-up 
transmissions  or 
frequencies  at  10 
times  the 
distance.  Use 
with  our 
HandiCounter1 
or 

R-I0  Interceptor 
lOMHz-lGHz 
Tunable  over  ? 
octaves 

*995. 


Tone  Counter 
Model  TC200 

NEW!  Ideal  com- 
panion for  use  uith 
the  RIO  FM 
Communications 
Interceptor"  to 
measure  sub  audible 
signalling  tones  off 
the  air.  The  TC200 
can  also  be  used  with 
scanners  and 


communications  receiver  to 
monitor  sub  audible  tones. 


Bench/Portable  Multifunction 
Counter  Model  8030 

10Hz  -  3GHi  extremely  I  ligh  Sensitivity, 
High  Resolution  and  Accuracy,  includes  a 
Bargraph,  ±  1PFM  TOCO,  Two  Inputs, 
Adjustable  Trigger  Level  Trigger 
Variable  and  Hold  Button  *57y, 

Optional  ±  .1 TXCO:  S135. 


Handi  Counter1 
Model  2300 

The  Original  Pocket 
Sized  Counter. 
1  MHz  Lo  2.4GHz- 
8  digit  LED. 
Maximized 
Sensitivity,  ±lppm 
TCXO.  Includes 
I  told  Switch,  NiCads 
and  Charger/  $qq 
Adapter!  77# 


ACCESSORIES 


Vinyl  Carry  Case 

CC12  -  Padded  Black  Vinyl  carrying  case  for 
2300  size  LED  Counters,,,.. S  12 


COO  -  Padded  Black  Vinyl  earning  case  for 
JKJOO  size  LCD  counters  ...»■■ ■  ■     ■$  15 

Antennas 

TA100S  Telescoping  Whip  Antenna S  12 

Antenna  Packs: 

Ant-Pak  ]  (includes  RD27,  RD800, 
TA100S- Save  $113  - S  65 

Ant-Pak  2  (includes  five  assorted  rubber 
ducks,  274000MHz -  Save  S3!) „.„S99 

Probes 

P30  -  Counter/Oscilloscope  probe  -  for  direct 
coupling  to  signal  sources  or  circuit  test 
points.  Tx/lQxV  switchahle S  35 

P101-  Low-Pass  probe  attenuates  RF  noise 
from  Audio  frequencies.  Has  two  stage  low 
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Factory  Direct 
ORDER  LINE 


1-800-327-5912 


I 
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305-771-2O5O  •  FAX  305-771-2052 

5821  NE  14th  Ave,  Ft  Lauderdale,  FL  33334 

S%  Ship/Handlmg  (Max  SI0)  US.  &  Canada. 
15%  outside  continental  US, 
Visa,  Master  Card,  C.O.D.,  Cash  or  Money 
Order  onlv. 
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Number  9  on  your  Feedback  card 


Handi-Beacon 

Turn  your  tape  recorder  into  a  beacon  controller. 

by  Klaus  Spies  WB9YBM 


The  need  for  beacons  extends  beyond 
propagation  tests.  They  are  also  very 
useful  for  range  tests  and  equipment  checks 
(two  aspects  seldom  considered).  Quite  fre- 
quently, I  have  made  an  adjustment  to  my 
radio  and  not  had  anyone  ai  home  to  help 
with  a  range  test,  To  help  solve  this  dilcmna, 
1  came  up  with  a  way  to  turn  a  transmitter 
into  a  useful  beacon  using  a  tape  recorder 
and  a  simple  interface. 

My  initial  test  setup  consisted  of  a  rubber 
band  u  rapped  around  a  radio's  microphone 
(to  hold  down  the  PTT)  and  placed  near  the 
speaker  of  a  tape  recorder.  Unfortunately, 
this  proved  unreliable — if  one  of  my  cats 
knocked  the  microphone  off  of  the  tape  deck 
or  someone  accidentally  turned  off  the  tape 
deck.  I  would  lose  both  the  station  identifi- 
cation and  test  audio  (to  check  readability  at 
the  noisy  fringe  area). 

Beacon  Tape  Recorder  Interface 

This  led  to  the  development  of  the  circuit 
shown  in  Figure  1.  One  operational  am- 
plifier acts  as  variable  gain  stage,  to  feed 
audio  to  the  transceiver's  microphone  audio 
(U1A/UIC)  from  the  tape  deck's 
output.  This  direct  connection  eliminates 
any  background  noise  feeding  into  the 
transceiver.  The  second  operational  ampli- 
fier (U1B/U1C)  drives  the  audio  into  clip. 
The  slopes  of  this  signal  are  steep  enough 
to  be  seen  as  digital 
by  the  4538  timer 
(U2A/U2B)  (see  Table 
1  h  which  is  wired  as  a 
rcirtggerable  leading 
edge  oscillator  When 
the  audio  starts,  the 
4538  is  triggered,  acti- 
vating the  transceiver's 
PTT.  If  for  some  rea- 
son the  audio  vanishes, 
the  radio  will  toggle 
back  into  receive  as 
determined  by  the  time 
constant  of  the  4538 
(calculated  by  T=RC), 
which  1  set  for  two 
seconds  (plenty  of 
time  to  ensure  that 
the  transceiver  does 
not  toggle  between 
words). 

For  convenience,  I 
typically  use  an  end- 
Icss-Ioop  tape.  For 
long  tests,  I  am  very 
careful  about  the  trans- 
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mil  time  of  my  transceiver.  For  example,  if  1 
know  that  the  power  levels  being  used  will 
cause  a  rapid  heat-up  of  either  the  transceiv- 
er and/or  the  amplifier,  I'll  use  a  60-second 
tape,  with  only  about  30  seconds  worth  of 
talking,  for  a  50%  duty  cycle.  If  you  find 
your  system  still  gels  unacceptably  warm, 
try  for  30%  or  40%  transmit  time  (for  those 
who  want  to  put  up  a  high-powered  beacon). 
A  simple  ID  is  usually  sufficient;  something 
like,  "WB9YBM,  Niles,  Illinois-test"  should 
both  satisfy  the  FCC  and  provide  a  long 
enough  transmission  to  let  a  mobile  station 
drive  in  and  out  of  several  signal  nulls.  For 
propagation  beacon  applications,  you  may 
want  to  add  information  about  your  power 
level  and  antenna  height.  You  can  also  offer 
a  QSL  in  exchange  for  a  reception  report  if 
you*d  like  an  idea  of  how  well  your  beacon 
is  performing  as  well  as  help  in  studying 
propagation. 

Since  only  half  of  the  4538  is  utilized,  I 
chose  to  make  two  independent  beacons  out 
of  one  circuit.  There  is  still  the  need  for  only 
two  ICs — the  dual  operational  amplifier  was 
upgraded  to  a  quad  package,  keeping  the 
project  simple,  If  the  same  cassette  tape  is 
used  for  both  beacons  (each  on  a  different 
band,  using  different  antenna  heights  or 
types,  or  just  different  power  levels),  a 
stereo  tape  player  can  be  used  to  feed  both 
(either  both  tracks  of  the  tape  can  initially  be 


recorded  in  monaural  to  provide  identical  in- 
formation to  both  tapes — in  which  case,  a 
generic  identification  will  be  preferred — or 
each  track  of  the  tape  can  contain  separate 
information). 

No  special  recorders  arc  required;  any 
cheap  play-only  deck  will  do.  If  you  plan  to 
put  the  beacon  at  a  relatively  inaccessible 
spot,  the  primary  stipulation  will  be  a  good 
quality  tape  that  will  not  degrade  too  quickly 
with  high  levels  of  use, 

CW  Beacon  Applications 

For  a  CW  beacon,  simply  record  CW  on 

the  endless  loop  tape  and  re-calculate  the 
time  constant  of  the  4538  as  follows:  If  the 
recorded  CW  tone  is  I  kHz.  the  4538  will 
get  triggered  once  every  0.001  seconds. 
Therefore,  to  avoid  having  the  output  of  the 
4538  give  a  steady  output,  its  hang  time 
must  be  longer  than  0,001  seconds  (1/1,000 
Hz),  but  short  enough  to  unkey  at  almost 
the  same  time  as  the  CW  tone  on  the  tape. 
For  other  tone  frequencies  on  the  tapet  just 
use  the  formula  1/f 

If  a  CW  tone  arid  keying  are  desired  (to 
feed  CW  tones  to  a  VHF  FM  transceiver's 
audio  input  while  at  the  same  time  keying 
the  FIT  line),  you  can  use  a  555  timer  set  to 
run  at  1  kHz  (the  approximate  center  of  the 
audio  passband  of  most  transceivers  and  a 
tone  many  people  are  most  sensitive  to)  and 


A    F  lN< 


AF    11*2 


>  MICROPHONE   I  IF  IUPVT 


->PTT  I 


>  MICROPHONE  ?  A.F.  INPUT 


>PTT2 


Figure  L  Tape  deck  to  beacon  transmitter  interface  circuit. 
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THREE  NEW  MODELS  STARTING  AT  $1295.00 

1800  MHZ  SPECTRUM  ANALYZER 

ALL  NEW  opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY  AND  FREQ.  COUNTER 


mmssm 


SPECTRUM    ANALY2LR 


frC    INSTRUMENTS    MODEL    SAW 


MADE  IN  THE 
USA 

$1295*00 

MODEL  SAMOA 

2  MHZ  TO  600  MHZ 

$1595.00 

MODEL  SA1 000A 
2  MHZ  TO  1000  MHZ 


$1895.00 

MODEL  SA1600A 
2  MHZ  TO  1  BOO  MHZ 

ONE  FULL  YEAR 
WARRANTY 

LCD  CENTER  FREQUENCY 
OPTIONAL 
SEE  Opt.6  BELOW 


•TWO-WAY  RADIO  SERVICE 

•TUNE  CAVATIES,  FILTERS,  DUPLEXERS 

•CATY,  MATV,  SATELLITE    SERVICE 

THE  ULTIMATE   LOW  COST  SPECTRUM  ANALYZER: 
Tb&te  a  bdd  statement  but  the  ITC  SA  Series 
Spectrum  Analyzers  are  the  best  performance  to  price 
ratio  Analyzers  on  the  market  today.    You  will  have 
to  spend  over  $10,000.00  to  find  an  Analyzer  with 
the  same  total  flexibility  ease  of  operation  and 
electrical  performance  of  the  ITC  motel  SA600A, 
SA1000A  &  the  all  New  SAISOOA  Analyzers. 


*  EMS  Rfl  TESTING 

•TV-RADIO  BROADCAST  MAINTANCE 


•CHICK  SECURITY   TRANS.  AND  RECIEVERS 
*  EVALUATE  ALL  RF  BASED  SYSTEMS 


RF  CABLES,  RF  AMPS  &   RF  SYSTEMS     'MARINE,  AIRCRACT,  HAM  RADIO    SERVICE 


TOTAL   Fl^XABttJTY: 

We  do  not  preset  the  Resolution  EL  W,  and  frequency 
span  width  (dispersion),  like  all  the  other  low  cost 
Analyzer  &  listed  below.  The  UC  SA  Series 
Analyzers  give  you  full  control  over  the  Res.  Band 
Width  &  Freq.  Span  width  combinations.    You  can 
control  the  Vertical  position  the  Baseline  clipper  and 
Sweep  Speed,  we  also  provide  a  fully  adjustable  Video 


Filler.  You  see  s£  FTC  we  know  our  equipment  will  be  used  to 
service  and  test  all  types  of  RF  based  sytems,  not  just 
Cable  and  Satellite  TV  systems,  like  the  other  low  cost 
units  listed  below.   By  the  way  maybe  we  shouldn't 
call  those  other  units  low  cost  at  $2900.00  TO 
$3500.00,    Maybe  only  the  ITC  SA  Series  Spectrum 
Analyzers  qualify  for  the  low  cost  classification.  Well 
we  will  just  let  you  decide  for  your  self 


COMPARE  &  SAVE:  ITC  =  TOTAL  f LEX  ABILITY  +  PERFORMANCE  &  QUALITY 


MFG. 

NAME 


ITC 
«TC 
ITC 

B&K 

PRQTECK 
AVCOM 


MODEL 


SA600 
SA1000 
SAT  BOO 

2610 

P-7802 
PS65A 


SUGGESTED 
PRICE 


$1 295.00 

$1595.00 

$1 695.00 

$2895.00 
$3300.00 

$2895.00 


FREQUENCY 
RANGE 


1  -  600MHZ 


1  -  10OOMHZ 


1  -  1 800MHZ 


I  -  10OOMHZ 

1  -  10OOMHZ 

2  -  100OMHZ 


ON 

SCREEN 

DYNAMIC 

RANGE 


80dB 
BOdB 
SOdB 
70dB 

mm 

60dB 


SENSITIVY 


-1 1  OdBm 

-11  OdBm 
-T  T  OdBm 

-92d8m 

-92dBm 
-95dBm 


FREQUENCY 
DISPLAY 


10HZ* 

10HZ* 

10HZ* 

1MHZ 

J  MHZ 

WOK  HZ 


FRONT  PANli  CONTROLS 


FINE 

FREQ 

TUNE 


YES 

YES 

YES 

NO 
NO 
YES 


LINE 
CUPPER 


YES 


YES 

NO 

NO 
NO 


VERT. 

HORZ. 

CONTS. 


YES 


YES 

NO 
NO 

n$ 


SWEEP 

SPEED 

CONT. 


YES 


YES 

NO 
NO 
YBS 


MAX.  FREQ. 

SPAN 

AT  I0HKZ 

B,W. 


500MHZ 


#• 


500MHZ 


500MHZ 


** 


2MHZ 

2MHZ 
2MHZ 


N'ok:  *  add  Opt.   d  for  cenfcr  frequency  digital  readout.   Opt.6   id  all  no  ft  10  digii  LS0QMHZ  mud  slope  Frequency  Counlcr  with   1  MV  «s»iiivay.    Nets:  **  For  r>  5KHZ  Nitw*  Band  Rtr  add  Opt  J  ...  All 

faftomtfoa  for  other  umm£t&aam  bni  been  tafedd  faottcottBrt     '  "'fti'lr*  «M*  ■■)  spec,  sheet* ,   UC  dec*  vaA  UHm  Ml|      ^"ffft  fat  *n>  l|"  "iir  ''  WbinpdloB  felt  nay  *ppe*r  jt>  ether  numifActu*ea  d*:*  Ebeeu. 

Opt.l    50  MHZ  MARKER  GENERATOR    CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE           LIST  NET  

Opt. 3   +\-  5KHZ  NARROW  BAND  FILTER   EXTENDS  LOW  FREQ.  RANGE  TO  200kHZ  ALL  MODELS.  $450.00  $300.00  ■■■* 

Oflt.S    1000MHZ  BUILT-IN  TRACKING  GENERATOR  60dB  DYNAMIC  RANGE  OUTPUT,  $350.00  $250.00  |- l™  i 

Opt,6    CENTER  FREQUENCY  DISPLAY\1800MHZ  FULL    FUNCTION  10  DIGIT  FREQUENCY  COUNTER.  $400.00  $275*00  

TO  ORDER  or  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  800-232-3501 


ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION,  M/C,  VISA,  A£.  DISCOVER.  CHECK  t  MONEY  ORDER  OK, 

PRICES  FOB  NEWPORT  BEACH  (USA).  CA.  RESIDENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME. 


Distributed  By  Navtec  1303  Avocada  Ave.,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  714-721-8085 
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Ml 


New  AOR 
Scanner 


AR1000 

Total  Frtat.  Ftaghi  Ftftpnd: 

'Ejcprss- Shipping  Opiti.i-nai; 

$429 


"Continuous 
ooveraga 
(except  UHF  TV 
600  3061 

■AM.  FM  and  wide 

band  FM  tuning  modes. 

■10  Scan  Banks  10  Search  Bpnkfl 
•Setectabta  Prwuty  Chamwt 
•Selectable  Search  bcremer.is 

•Permanent  memory  backup 

*  75  Day  SatiflHactjor.  Guarantee 

Ful)  refund  if  not  Satisfied 

*  No  Frequencies  cut  ouf_ 

*  AU  normal  accessories  included 
■  Sue  6  7/TH  x  1  3^D  x  2  1  2*W 

m  i2oa 


COMMUNICATIONS 
10701  E,  106th  St.  IndpU.,  IN  46256 

TollFree800-44&~7717 

Visa  and  Mastercard 

(COD  rilghtly  higher) 
FAX  (317)349  8794 
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1691  MHz  Weather 
Satellite  System 


1691  MHzHemtPre-amp. 
model  TS-1 691  -P,  Amp 

1961  MHz  Receiver 
model  TS-1691-Recw 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 


$299 


S450 


S399 


Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors. 

model  1691  -coax  ass  y  $55 

Track  II  Satellite  Orbital  Program.  Tracks  ALL 
satellites,  world  mapr  print  out  $50 

1691  MHz  Loop  Yagi  Antenna 

model  1691-LY(N)  $99 


1691  MHz  Loop-Yagj  Extension 
model  169MY-XTN 


Demonstration  Disc  (ISM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system,     $5 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice* 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  10B4.  Dept.  S 
Concord,  Mass.  01742.  U.S.A. 
Phone:  {504s)  263-2145 
Fax:  (508)263-7008 


PIN  &  191 

OF 


r 


fh 


C5 

OOl 


h: 


7» 


cv 


Ui 


DIS 
TUB 


R4 

lOOk  -- 

[VOLUME   d7ilF 


lSETI  -xT         W 

± — wsi  )  U- >  WiCROPHON  E 

"         HE1AF  INPUT 


PIN  (  *GND 
PIN  B*  +12 V 


TO  CALCULATE   *me  cPCflATlMG  FREQUENCE 
OF  THE  »*  USE  THE   FOflWUJLA 


FREOLPENCY 


-•  tl2V 


44 


A   IkHj:  TONE   IS  RECOMMENDED:   TO  KEEP  THE   WAVEFORM    SYMMETRICAL,   LET  Rl  •  RZ 


Figure  2.  Audio  oscillator  circuit  for  use  in  a  modulated  CW  beacon  application. 


V*  - 

Qv- 


Theoretica!  (i.e_  ideal)  digital  waveform. 


Vs  - 


B 


Ov 


n 


Typical  waveform. 


V*  -- 


c 


Ov 


o_n 


Clipped  analog.  Nota  flat  top; 
rise  and  fall  times  are  steep 
enough  to  trigger  digital  circuits. 


The  gradual  rise  and  fall  of  analog 
waveform  (for  comparison  to  "C    onry). 


Figure  3.  a)  Theoretical  (i.e.  "ideal"  I  digital  waveform,  h)  Typical  waveform,  c)  Clipped 
attalog.  Note  flat  top;  also,  rise  and  fall  times  ("up"  and  "down"  ramps)  are  steep  enough  to 
properly  trigger  digital  circuits,  d)  Note  gradual  rise  and  fall  of  analog  waveform  (for  com- 
parison only  to  diagram  VJl 
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keyed  from  the  4538  (see  Figure  2).  The  re- 
sistor at  pin  3  of  the  555  timer  may  be 
changed  slightly,  depending  on  the  amount 
of  deviation  desired  and  the  sensitivity  of  the 
transceiver's  microphone  input.  (This 
schematic  should  look  very  familiar  to  those 
who  have  built  sidetone  oscillators  before!) 

Parts  are  available  from  DigUKey  Elec- 
tronics, Mouscr,  Tri -State  Electronics,  or  any 
other  convenient  mail  order  house. 

Bypassing  and  Shielding 

The  one  point  which  cannot  be  stressed 
enough  is  the  need  for  bypassing  and  shield- 
ing. Even  microphones  and  microphone  in- 
puts labeled  as  *1ow  impedance"  are  of  a 
high  enough  impedance  to  pick  up  stray  RF 
(in  my  case,  it's  a  local  commercial  AM 
broadcaster).  All  input  or  output  leads 
should  be  bypassed  to  ground  with  a  1 ,0OG 
pF  disc  capacitor  (in  a  few  instances,  I've 
even  gone  so  far  as  using  ferrite  beads  on 
leads),  with  the  entire  circuit  enclosed  in  a 
metal  box,  and  the  negative  side  of  the  sup- 
ply connected  to  the  box. 

Final  Adjustments 

To  assemble  your  beacon  system,  just 
hook  up  the  interface's  push-to- talk  output 
(PIT  1  or  2)  to  the  appropriate  point  on  your 
transmitter  (some  HTs  are  keyed  by  using  a 
resistor  between  their  audio  input  and  the  in- 
terface's  PTT  line),  hook  up  your  tape 
recorder  output  to  one  of  the  two  beacon  in- 
puts (A.F  IN  1  or  2  in  Figure  1 )  and  adjust 
the  tape  machine's  audio  output  level  until 
the  interface  circuit  reliably  keys  your  trans- 
mitter. Next,  adjust  the  audio  level  into  the 
transmitter  with  either  Rl  (for  audio  I)  or 


R2  (for  audio  2). 

Your  beacon  system  should  now  be  com- 
plete and  ready  for  some  useful  equipment 
and  propagation  experiments. 


Table  1.T=RC 

T  II  c 

is.  100k  10  uf 

2ft,  2001c  10  ul 

Notes: 

1 .  T  is  expressed  in  seconds,  "FT  in  ohms. 
"C"  in  farads. 

2.  For  values  of  C  greater  than  1 0ut  special  tow- 
leakage  caps  are  highly  recommended. 


Parts  List 

UI 

LM3241C 

U2 

4538  IC 

Q1,Q2 

2NPPP2  {or  PNP222A)  transistor 

01,02,04,05. 

07,08,09,010 

4. 7  uF  tantalum 

C3,ce,cii 

vo  uF  tantalum 

R1.R2 

lOkpot&nliometer 

R3fR9,R10,R16 

1k  resistor 

R4NB11 

1  MEG  resistor 

R5tR6,R14,Rl5 

10k  resistor 

R6\R13 

4.7k  resistor 

R7.R12 

See  Table  1  for  values. 

R17,R1S 

to  ohm  resistor 

Optional  CW  Tone  Osofiator  {sm  figure  2) 

UI 

LW555  timer  fC 

R1.R2 

10k.  See  Rgure  2  to  caJcUate 

other  values  {use  1k  as  minimum), 

R3 

10k  resistor 

R4 

100k  resistor 

CI 

0,047  i*F.  See  formula  in  Figure  2  to 

calculate  other  values  or  frequency. 

C2 

4.7  pF  electrolytic  or  tantalum 

C3 

0.01  [iF  monolithic  or  disk 
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Link  Communications  RLC-ll 

Repeater  and  Linking  Controller 


RLC-tl  Features: 

•  { i)  FuN  Featured  Repeater  port  •  (4)  Analog  Lines  Programmable  tor 

•  (2}  Linking  Fuil-Duptex  ports  Temperature  and  Voltage  Heatings 

-  Linking  ports  capable  of  operating  •  (4)  Input  Unes  for  Contact  closure 

as  stand  alone  repeater  ports  Readings 

■  Separate  IDs,  Time-Out  Timers.  •  (&)  Output  Lines  for  control  of  external 

Hang  m&s  and  Courtesy  Beeps  peripherais 

•  Clean  and  Understandable  VOtce  Synthesizer  mth  400  +  words 

•  AB  Pons  nave  tooth  COR  and  PL  inputs  allowing  off  site  access  changes 

•  DTMF  Access  from  ALL  Ports 

•  2400  Baud  Serial  Port  allows  remote  programming  of  the  RLC-tl 

•  Optional  Full  Duplex  Autopatch  with  2O0  Number  Dia/er 
Only  $199,95  plus  s&h 

•  Optional  19'  Steel  Rack  Mounta&e  Enclosure  Onty  $iQ0qq  plus  sSh 

•  (20)  Time  Scheduler  Slots  with  Hourly,  Daily  and  Weekly  Events 
Voice  Time  of  Day  Clock 

•  Complete  Remote  Programming  using  DTMF  Tones 

•  Multiple  Password  Priority  Assignable  to  each  command 

•  AM  Commands  can  be  renamed  from  t  to  6  digits  tn  length 

•  Independent  0  TMF  mute  function  can  be  assigned  to  ail  ports 

%  Doug  Hall  RBI-  7  Remote  Base  control  of  Kenwood  Radio  support 

ONLY  $599-95  piuss&h 

Link  Communications 

P.O.  Box  1071 

Boieman,  MT  59771-1071 

(406)587-4085 


»av»r-C».fl 


UNIVERSAL  RADIO  HAS  MOVED 


Universal  Radio  has  moved  four  miles  to  its  new  expanded 
location.  We  are  now  only  15  minutes  from  downtown  Cotumbus 
and  the  Columbus  airport  Visit  our  big  opera tjonai  showroom.  We 
carry  all  lines  of  new  and  used  shortwave  and  amateur  equipment. 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  about! 


NEW  LOCATION 


6830 


Tuung  Ro*d 


Store  Hours 
Mon.-fit     10:00  -  5:30 
Thursday    10:00 -S:OD 
Saturday    10:00  -3:00 


HUGE  COMMUNICATIONS  CATALOG 


The  new  Universal  Radio  100  page  communications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast  Equipment,  antennas,  books  and  acces- 
sories are  alf  shown  with  prices.  This  informative  publication  is 
available  FREE  by  fourth  class  mail  or  for  $1  by  first  class  mail. 


J 


Universal  Radio,  Inc. 

6830  Americana  Pkwy. 

Reynofdsburg,  Ohio  43068 

800  431-3939  Orders 
614  866-4267  Information 
614  866-2339  24  Hour  FAX 
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BATTERIES 


You've  bought  our  replacement  batteries  before. . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


(COM 
CM2.  BP2         7.2v  @  500  MAN 
CM5.  BP5       1 0\8v  @  500  MAH 

SUPER 

73      13.2v@  1200  MAH 

8S        9,6v@  1200  MAH 

(base  charge  only— 1 "  longer) 

(COM  CHARGERS  AVAILABLE 


For  The 
Month  Of  January 

10%  OFF 

On  All  Camcorder 

Replacement  Battery  Packs 


LOOK  FOR  FEBRUARY'S 
SPECIAL  OF  THE  MONTH 

Monthly  Discounts  applicable  to  End-users  Only. 


CUSTOM  MADE  BATTERY 
PACKS  *  INSERTS 

Made  to  your  specifications 
Introductory  Offer! 

KENWOOD  INSERTS 

PB-25  PB-21 

PB-26  PB-24 

ICOM  INSERTS 
BP-3  BP-7 

6P-5  BP-8 


«*>** 


Discover  now  accepted 
NYS  residents  add 
8Vk%  sates  lax. 
Add  S3  SO  for  postage 
and  handling. 


Prices  and  specificai ions  s  tibjeci  to  change  without  nolce. 

I  SOURCE  FOR  ALL  YOUR  COMMUNICATION 
1   BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE,  PLEASE  INQUIRE. 


i 


MADE  IN 

THE  U.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


In  US.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  ♦  FAX:  (718)461-1978 
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73  Review 


Number  10  on  your  Feedback  card 


by  Dick  Goodman  WA3VSG 


The 


Multimode 


Alinco  Electronics  Inc. 

438  Amapola  Avenue,  Unit  130 

Torrance  CA  90501 

Telephone:  (310)  616-8616; 

Fax  {310)  618-8758 

Price  Class:  SR4— $399.95; 

SR4-D— S534.95 


Simplex  Repeater 

The  next  generation  of  store-and-forward  voice  controllers. 


It  is  a  great  pleasure  to  see  an  equipment 
manufacturer  make  subtle  improvements 
to  a  recognized  good  product.  It  tells  me 
that  they  are  not  satisfied  with  "resting  on 
their  laurels."  It  also  indicates  that  there  are 
people  who  feel  that  radio  amateurs  are  a 
progressive  tot  who  like  to  experiment,  Not 
only  has  this  company  improved  their  prod- 
uct, but  they  did  it  in  a  manner  that  I  feel 
will  encourage  experimentation.  The  evolu- 
tion of  this  product  is  not  apparent  from  the 
look  of  its  case  or  front  panel  but  is  quite 
obvious  from  a  functional  point  of  view. 

About  18  months  ago,  I  had  a  chance  to 
review  a  product  known  as  the  SR3  Sim* 
ptex  Repeater  from  Brainstorm  Engineer- 
ing in  La  Crescenta,  California  (73  Amateur 
Radio  Today,  May  1991,  page  46).  Brain- 
storm implemented  several  substantial  in* 
ternal  enhancements  to  the  SR3,  and  re- 
named it  the  SR4,  then  Alinco  and  Brain- 
storm joined  forces.  If  you  place  the  SR3 
and  SR4  side  by  side  there  are  virtually  no 
noticeable  differences.  Functionally,  how- 
ever, the  SR4  has  evolved  into  an  extreme- 
ly flexible  system  of  integrated  transceiver 
control. 

Some  Additional  History 

The  first  thing  that  I  would  like  to  say  is 
that  the  SR4  is  much  more  than  a  simplex 
repeater,  Depending  on  the  model  of  the 
SR4  acquired,  it  can  also  be  a  very  capa- 
ble fuli-duplex  repeater  controller.  The  SR4 
retains  alt  the  functions  of  the  SR3,  with 
the  addition  of  many  more.  The  biggest  im- 
provement, however  is  the  flexibility  with 
which  the  SR4  may  be  configured  to  inter- 
face with  virtually  any  transceiver. 

My  review  (identified  above)  provides  a 
good  background  on  this  product,  but  for 
those  of  you  who  don't  have  access  to  this 
article,  I  will  synopsize  it  here.  I  will  then  re- 
view the  many  enhancements  and  new 
functions  offered  by  the  SR4, 

The  simplex  repeater  is  effectively  a 
voice  store-and-forward  device.  Hardware 
requirements  are  minimal.  Only  one  voice- 
standard  voice-grade  transceiver  and  an- 
tenna are  required  for  its  operation.  When 
the  connected  transceiver  receives  a  sig- 
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MULTI-MODE 

SUPER  REPEATER  CONTROLLER 


SR4-D 


PTT     OTW    DEK 
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The  SR4  multimode  simplex  repeater  from  Alinco. 


nal.  the  simplex  repeater  digitizes  its  audio 
output  and  stores  it  in  solid-state  memory. 
When  the  transmitting  station  finishes,  the 
simplex  repeater  keys  the  same  transceiv- 
er and  plays  back  the  captured  audio,  ef- 
fectively repeating  it  to  any  user  tuned  to 
the  transceivers  frequency.  There  are  no 
duplexers  involved  and  no  desense  (be- 
cause the  receiver  and  transmitter  are  nev- 
er active  at  the  same  time).  Even  the  origi- 
nating station  gets  to  hear  his  or  her  own 
signal  as  the  transmission  doesn't  get  re- 
peated until  the  originating  station  drops 
earner.  While  it  isn't  as  conducive  to  back- 
and-forth  chitchat  as  a  fuSI-dupiex  repeater, 
it's  simple  to  set  up  and  quite  portable. 
And,  since  the  SR3  and  SR4  donrt  use  any 
mechanical  tape  transport  as  the  voice 
storage  media,  they  are  also  quite  reliable- 
Older  simplex  repeater  systems  used  ana- 
log tape  drives  which  were  slow  (they  had 
to  rewind  before  the  received  message 
could  be  repeated)  and  prone  to  mechani- 
cal problems. 

The  Physical  Device 

The  Alinco  SR4  is  packaged  almost 
identically  to  the  SR3  (the  only  difference 
is  in  the  front  and  rear  panel  labeling), 


Both  units  are  contained  in  attractive, 
strong  black  metal  cases  10.5"  wide  by  6* 
deep  by  1*75"  high.  The  power  require- 
ments are  11.6  to  15  VDC  at  about  160 
mA. 

The  documentation  is  excellent,  It 
should  be  realized  that  the  SR4  is  a  com- 
plex radio  interfacing  device.  Almost  all 
analog  signal  inputs  and  outputs,  whether 
they  be  control,  data,  or  audio,  may  be  tai- 
lored via  internal  adjustments.  The  docu- 
mentation goes  into  considerable  detail  on 
how  to  optimize  each  parameter.  This  de- 
vice is  an  experimenter's  dream!  Providing 
that  the  person  who  is  initially  setting  this 
up  has  a  reasonable  level  of  technical 
competence,  I  cannot  foresee  any 
transceiver  or  device  that  will  not  work  well 
with  the  SR4. 

SR4  Functionality 

The  SR4  comes  in  two  models.  The  first, 
the  SR4,  wllf  control  one  radio  and  func- 
tions as  a  simplex  repeater  (with  voice  ID 
and  mailbox  functions).  The  second,  the 
SR4-D,  will  control  two  radios.  As  well  as 
being  a  simplex  repeater,  it  will  also  func- 
tion as  a  full-duplex  repeater  controller. 
This  review  is  applicable  to  the  SR4-D. 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOES/WEFAX  3  0  is  a  professional  tax  reception  sys- 
tem far  ttie  ISM  PC    It  metroes  an  AM;FM  demodulaior 
software  cassette  tutorial  and  325  page  mangy'  Chech 
this  partial  list  of  our  advanced  features: 


Res.  up  to  "1280x600x256 

Unattended  Operation 

Colonzation 

Zoom  Pan,  Rotation 

ContrasT  Comroi 

Tunsng  OsaBoscope 

Photometry/Histograms 


APTLat/Lon  Grids 
Orbital  PredcitLon 
Frame  Looping 
PCX  A  Gf  F  Export 

Grayscale  Pnnting 

nfrarad  Am  r*  s 

Variable  IOC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  FacsimiEe  6.0  (s  a  complete  shortwave  FSKfa* 
system  far  trie  IBM  PC  It  includes  an  FSK  Demodulator , 
software  250  page  manual  and  tutor vaJ  cassette  Cal  or 
wnle  far  a  complete  catalog  ot  products 


Software  Systems  Consulting 

615  S,  El  Camino  R«alP  San  Clement©,  CA  92672 
Tel: (71 4)498-5784   Fax:(714)498-0568 
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ALUMINUM 
TOWERS 

•  Self  supporting  towers  up  to  1 44  ft.  at  80  mph  winds 

•  Lasts  practically  forever  -  weather  resistant 

•  Tapered  models  &  telescoping  "crank  up" 

•  Fold-over  kits 

•  Easy  to  assemble  and  install. 

"Calf  Today  for  a  Free  Catalog!" 

HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70E 

Grosselle,  Ml  48138 

1-800-745-1780 


Pioneers  in  aluminum  tower 
manufacturing  since  1959 
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NTERPRISE 
iADIO 


Introducing  The  ERA  Microreader 


/  -t  y  r\  d  D I  I  r  AT  iamc  Britain 's  Most  Popular  Seif  Con  tained 

[t  \\   /i  !■    ■    LIL.MI  IV/IMD    na/*nHar  /c  A/ni/i/    A\/nit*hta  Mora 


INC. 


Decoder  Is  Now  Available  Here 

In  The  USA! 


Price 
$249.99 

+  $5-00  s/h 


The  ERA  Microreader  is  a  compact,  self  contained  de- 
coder that  works  without  computers,  programs  or  any 
special  interfaces.  Simply  patch  mto  the  speaker  line  and 
turn  on.  There's  no  computer  hash  to  hide  the  weaker  signals,  and  whafs  more,  the 
Micreoreader  works  even  with  simple  homebrew  equipment  and  in  the  smallest  of  shacks. 

The  Microreader's  performance  stems  from  careful  filter  design  and  a  fast  processor  that 
performs  digital  noise  blanking,  synchronous  sampling,  error  correction,  auto  Baud  trate 
etc.  For  CW  there's  even  a  real  time  text  editor  to  correct  mistakes  made  by  the  sender. 
The  Microreader  has  its  own  sixteen  character  scrolling  display,  bargraph  tuning  and  shift 
indicators,  decoded  messages  can  be  transferred  to  your  computer  or  serial  printer  via  the 
built-in  RS232  port. 

The  code  tutor  facility  in  the  Microreader  is  renowned  as  one  of  the  best  and  allows  both 
send  and  receive  practice.  Full  control  of  speed,  spacing  and  text  type  is  provided,  and  an 
auto  repeat  allows  you  to  check  the  results,  or,  just  plug  in  your  key  and  see  what  your 
sending  is  really  like! 


•  No  computer  or  other  equipment  needed. 

*  Easy  to  use:works  even  with  simple  rigs. 

*  Decodes  hand  or  machine  CW  5-60  wpm. 

•  RTTY  45/50/75/100  Auto  Baud  170/425/ 
850  shifts 

*  Amtor>  FEC  (Sitor  B)  Navtex, 

■  Code  tutor  for  both  send  and  receive. 

•  RS232  serial  communications  port. 

TO  ORDER  CALL  TOLL  FREE 

1-800-925-4735 

For  Information  call  704-543-4766 

Enterprise  Radio  Applications  Inc 
PO  Box  3144 
Charlotte  NC  28210 
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New  Data  ■  New  Program 

•  BROWSE  by  NAME 

•  COUNTY  data 

•  Filtered  dB  EXPORT 


W3HNK 


Joseph  Arcure  W3HNK 
PO  Box  73 
Edgemont  PA  19028 


Class 
Born: 
Cou 


Advanced 

Dec  25  1933 
Delaware 


•  HamBase  will  retrieve  by  callsign 
from  data  on  diskette  or  hard  disk. 

•  Now  with  almost  600,000  US  calls 

•  Easy  Edit  address  and  QSL  labels. 

•  Print  labels  from  file  of  callsigns, 

•  Export  data  in  ASCII  dB  formats. 

•  Updated  twice  a  year, 

•  Compatible  with  HamWindows, 
LOGic,  DXBase  logging  software. 

•  PC  and  Macintosh  versions. 

Hone  Bnmt  *t  m  Couoy  tmaku? 


HB  3.0  with  1993  US  data  49.95 

HB  3,0  with  1993  Canada  data  19.95 
HB  3.0  +  Jan  1993  data  L  pdate  19.95 
DX  QSL  data  (now  *ith  Russia*  19.95 
Old  Call  data  ( 1  00,000)  9,95 

Packet  Home  BBS  data  9.95 

R&R  Russian  Call  shareware  disk  5.95 
WHamBase  (for  Windows)  19.95 

HBPopup  iTSR  with  autotyping)  19.95 
Demo  Disk  5*95 

Add $5. 00 for  shipping? handling. 

CA  residents  please  add  sales  tax. 

Specify  525  or  35  inch  HD  dish. 


Credit  cards  will  be  billed  on  ship  date. 


j»Com 


HllTf'Cir^ 


•• 


P  O  (tax  194  T    Ben  Lomond    CA  95005 
(408 >  335-9120     FAX  335-9121 
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The  SR4-D  fs  capable  of  several  func- 
tions. The  primary  function  of  simplex 
repeat  has  several  improvements  over  the 
SR3.  Perhaps  the  most  dramatic  is  the 
Receive  VOX  method  of  COR  detection.  It 
is  not  necessary  to  pick  off  a  hardware 
COR  from  the  transceiver  or  have  the 
transmitting  station  use  CTCSS.  The  SR4- 
D  will  generate  its  own  carrier  detection 
from  the  audio  output  of  the  connected 
radio.  The  only  requirement  is  that  the 
audio  must  be  squelched.  Any  signal- 
breaking  squelch  will  generate  an  active 
COR  and  either  start  the  unit  recording  in 
the  simplex  repeat  mode  or  key  the  sec- 
ond transceiver  in  full-duplex  repeat  (if  that 
mode  is  selected). 

The  Receive  VOX  COR  detection  has 
three  internat  adjustments:  attack  timet 
hang  time,  and  overall  sensitivity.  Each  of 
these  is  independently  controlled  via  Inter- 
nal pots.  Using  the  SR4-D  with  two  old 
Heathkit  HW-2036  transceivers  yielded 
very  reliable  repeating  in  both  the  simplex 
and  full-duplex  modes  once  the  RX  VOX 
adjustments  were  optimized.  Unless  the 
transmit  and  receive  frequencies  are  wide- 
ly separated,  a  duplexer  is  stilt  necessary 
in  futl-duplex  repeat,  Another  versatile 
capability  of  the  SR4-D  is  its  ability  to  sim- 
plex repeat  on  one  radio  while  full-duplex 


position,  the  audio  was  noticeably  better. 

Additional  Features 

The  SR4  has  a  plethora  of  additional 
features  that  will  delight  the  experimenter 
and  trnkerer!  COR  detection  for  simplex 
and  full-duplex  repeat  may  be  achieved  by 
several  methods:  by  the  receive  VOX 
method  described  above,  by  listening  for  a 
CTCSS  tone  (with  the  optional  TS32P  de- 
coder available  directly  from  Brainstorm 
Engineering,  2948-172  Honolulu  Ave.,  La 
Crescenta  CA  91214:  Tel:  (818)  249- 
4383),  or  by  sensing  a  hard  voltage  level 
change  from  the  connected  transceiver 
(with  the  optional  HW2  Hardware  Carrier 
Detector  from  Brainstorm). 

Hardware  COR  from  the  radio  may  be 
either  a  positive  or  negative  swing  and 
may  be  as  small  a  change  as  300  mV,  All 
audio  levels  in  and  out  are  fully  adjustable 
via  internal  pots,  The  SR4  is  also  config- 
urable to  a  wide  range  of  microphone  input 
circuit  impedances  via  internal  jumpers. 

The  SR4  has  a  full-featured  DTMF  de- 
coder. Virtually  any  function  of  the  unit  may 
be  controlled  remotely.  Commands  sent  to 
the  SR4  will  be  verified  by  an  acknowledg- 
ment tone.  There  will  be  a  short  tone  if 
the  command  is  accepted  and  a  longer 
one  if  not.  The  SR4  may  be  completely 


The  SR4  has  a  plethora  of  additional  features 
that  will  delight  the  experimenter  and  tinkerer! 


repeating  via  the  other.  Both  simplex  and 
duplex  repeat  functions  may  be  controlled 
via  DTMF  tones. 

Voice  ID  and  Voice  Mail 

The  SR4  has  a  voice  IDer  that  users  can 
program  with  their  own  voice.  This  is  done 
remotely  via  a  DTMF-equipped  transceiv- 
er. The  activity  timer,  which  controls  the 
periodicity  of  the  ID  function,  many  be  re- 
motely DTMF  programmed  from  one  to  98 
minutes.  You  are  not  limited  to  voice;  you 
may  use  an  electronic  keyer  and  record  a 
CW  ID  if  desired.  Voice  ID  messages  may 
be  recorded,  played  back,  and  erased  at 
any  time  via  DTMF  control 

The  voice  mail  function  enables  a  user 
to  store  a  voice  (or  any  other  audio)  mes- 
sage for  retrieval  at  a  later  time.  The  SR4 
will  only  store  one  message  at  a  time. 
When  a  message  is  stored,  the  SR4  gen- 
erates a  unique  squelch  tail  to  alert  users. 
The  message  may  be  played  as  often  as 
desired,  When  the  voice  message  is 
erased,  the  squelch  tail  is  removed. 

The  SR4  has  a  total  of  two  minutes  and 
48  seconds  of  total  audio  storage  capa- 
bility. This  is  split  between  the  simplex 
repeat,  voice  IDer,  and  voice  mail  func- 
tions. I  tried  both  voice  IDer  and  message 
functions.  There  are  two  audio  sampling 
rates.  In  the  low  rate,  the  audio  was  a  bit 
raspy  but  still  quite  acceptable  for  its  in- 
tended use.  In  the  high  sampling  rate 


Inhibited  from  operating  or  enabled  from 
an  inhibited  state  via  DTMF  control.  The 
power  saver  function  may  be  enabled/ 
disabled. 

This  is  a  useful  feature  which  prevents 
the  front  panel  LEDs  from  lighting  to  save 
power  during  battery  operation,  AN  repeat 
functions  of  either  connected  transceiver 
may  be  controlled.  Either  radio's  receiver 
or  transmitter  interface  to  the  SR4  may  be 
turned  on  or  off,  and  either  radio  may  also 
be  put  in  or  out  of  the  simplex  or  full-du- 
plex repeat  mode.  The  roger  beep/cour- 
tesy tone  may  be  enabled/disabled  and  all 
aspects  of  the  voice  mail  or  voice  ID  may 
be  controlled.  This  includes  recording, 
playing  and  clearing  messages  and  voice 
IDs,  The  SR4  may  also  be  inhibited  from 
passing  DTMF  tones  on  the  air  via  its  re- 
peat function.  Finally,  the  SR4  has  an  aux- 
iliary output  which  may  be  used  to  control 
a  relay  or  similar  device. 

Soon  to  be  released  features  are  a 
multi-user  voice  mail  system,  11  minutes 
of  digital  storage  time  and  a  simplex  and 
duplex  autopatch. 

Writing  a  review  for  a  device  like  the 
SR4  is  difficult  at  best.  I  don't  believe  that 
any  two  individuals  will  use  it  in  the  same 
way,  Reading  the  SR4"s  manual  and  ex- 
perimenting with  the  unit  itself  will  start  the 
creative  juices  flowing.  It  is  an  excellent 
addition  to  your  club's  repeater  or  your 
home  station. 
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Homing  in 


Number  1 1  on  your  Feedback  card 


Joe  Moelt.  RE.,  K0OV 
PO  Box  2508 
Futlerton  CA  92633 

Computers  Point  the  Way 

Living  in  Southern  California  has 
its  good  and  bad  points,  but  one  big 
advantage  tor  hams  is  being  able  to 
go  on  hidden  transmitter  hunts  all 
year  long.  Radio  direction  finding 
(HDF)  enthusiasts  in  northern  states 
and  Canada  have  a  few  months  of 
cold  weather  and  icy  roads  ahead, 
so  many  dubs  there  will  not  be  hold- 
ing these  contests  (caned  foxhunts 
and  T-hunts)  until  spring* 

That  doesn't  mean  you  should  for- 
get about  this  part  of  ham  radio* 
however  Now  is  the  time  to  plan  and 
build  a  better  RDF  setup,,  in  anticipa- 
tion of  the  thntl  of  victory  when  hunts 
resume.  What  will  your  new  secret 
weapon  be? 

The  "radar  scope"  display,  de- 
scribed in  "Homing  lnp  for  October 
and  November  1992.  generated  lots 
of  response.  Readers  like  the  two-di- 
mensional view  of  the  hidden  signal f 
but  some  have  had  trouble  finding 
suitable  storage  oscilloscopes.  Fur- 
thermore, these  scopes  are  bulky 
and  difficult  to  power  up  in  a  vehicle. 

Why  not  use  a  computer  screen 
for  the  readout  device?  A  laptop 
portable  is  small  and  lightweight.  It 
wortcs  from  its  own  batteries,  or  per- 
haps 12  volts  from  the  vehicle.  Best 
of  all.  the  computer  can  "crunch  the 
data  to  aid  in  finding  the  most  accu- 
rate bearing  and  navigating  to  the 
hidden  T. 

Heads  Up! 

Jerry  Boyd  WB8WFK  of  Albu- 


Radio  Direction  Finding 


querque,  New  Mexico,  Is  a  pioneer 
in  computer-assisted  mobile  RDF. 
When  I  first  met  Jerry  in  October 
1991,  he  had  installed  a  con- 
tinuous-turning potentiometer  at 
the  base  of  the  mast  for  his  four- 
element  2  meter  T-hunting  yagi 
(Photo  A).  Jt  drove  a  dash-mounted 
meter  that  gave  him  a  "heads- up" 
indicaEon  of  antenna  pointing  direc- 
tion. 

This  remote  azimuth  indicator  is 
an  easy  weekend  project.  Figure  1 
shows  the  schematic  for  it  Jerry 
used  a  surplus  Bourne's  precision 
linear  taper  pot  (R1).  U1  can  be  any 
op  amp  IC  that  works  as  a  voltage 
follower  at  DC.  Regulator  U3  is 
used  as  an  active  voltage  refer- 
ence, R3  adjusts  its  output  to  +3.4 
volts  {corresponding  to  340  de- 
grees), measured  at  TP1. 

Jerrys  azimuth  pot  has  340  de- 
grees of  winding  and  a  20 -degree 
dead  zone,  He  says.  "Between  340 
and  359  degrees  the  arm  of  my  pot 
goes  open  circuit.  R6  prevents  the 
output  of  U2  from  floating  when  the 
pot  is  in  this  dead  zone/'  Align  the 
indicator  so  that  when  the  antenna 
points  forward,  the  pot  is  at  the  1 80- 
degree  setting  and  output  voltage  at 
TP2  is  1 .8  volts.  Tnis  puts  the  dead 
zone  behind  you  where  it  has  the 
least  effect  when  T-hunting.  Cali- 
brate the  meter  by  setting  RS  for  a 
180-degree  reading  on  Mt  at  this 
R1  setting.  If  you  are  not  using  a 
100  microampere  meter  movement, 
change  the  values  of  R7  and  R8  ac- 
cordingly. Movements  from  50  mi- 
croamperes to  1  miiliampere  can  be 
used  with  appropriate  changes  in 
these  resistors. 


Photo  A.  This  is  how  WBBWFK  attaches  the  bottom  of  his  mobile  antenna  mast  to 
the  azimuth -sensing  potentiometer.  The  assembly  mounts  to  the  inside  of  the  driv- 
er-side door. 


Photo  B.  Interior  view  ot  the  interface  box  containing  the  MUX,  A/D  converter  and 
Micromint  computer  ooa/tf-  BNC  jacks  on  the  rear  are  analog  data  inputs.  (Photo 
by  WBBWFK) 


Going  Digital 

Today.  WBSWFfCs  huntmobile 
boasts  an  integrated  digital  bearing- 
taking,  storage,  and  display  system. 
The  nerve  center  of  the  system  is  an 
interface  box  (Photo  B)  that  includes 


a  home-brew  eight-channel  anatog 
multiplexer  (MUX),  analog -to-digital 
(A/D)  converter,  and  a  Micromint  28 
single-board  computer  (Figure  2). 
Analog  signals  representing  anten- 
na azimuth,  S-meter,  and  RF  atlenu- 


+  I2V0 
SOURCE 


ANALOG 
■o  POSITION 
OUT 


Mi 
lOOpA 


Figure  1.  Schematic  of  the  antenna  position  display  unit.  R1  is  the  continuous-turning  potentiometer.  Mt  indicates  direction.  The  analog  output  goes  to  the  MUX  and  A/D 
converter, 
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ALINCO  DOES  IT  AGAIN... 

In  keeping  with  our  philosophy  of  providing  the  most  innovative  products,  Alinco 

introduces  the  SR4  -  D  repeater  controller. 

The  5R4  -  D  is  a  self  -  contained,  remote  programmable  controller,  capable  of  controlling 

one,  two,  or  three  radio  transceivers. 


It  can  work  as  a  simplex  repeater  (with 
digital  voice  storage  up  to  2.8  minutes). 
It  can  work  as  a  duplex  repeater  , 
It  can  be  used  with  any  type  of  radio. 
(Any  band,  any  frequency,  any  mode: 
AM,  FM,  SSB), 
It  has  voice  mail 

It  has  an  automatic  voice  IDer  and  Time 
out  timer. 

It  can  be  controlled  remotely  Via  DTMF 
tones,  with  or  without  a  security  code. 


I  It  requires  no  internal  connection  to  your 
radio,  and  is  simple  to  use. 
I  It  is  compact,  it  is  reliable,  it  is  vibration 
resistant  for  mobile  installations,  and 
draws  very7  little  current. 
There  IS  no  competition. 

One  Year  Limtted  Warranty 

Specifications  and  features  are  subject  to  change  without  notice  or  obligation 

ALINCO 

ELECTRONICS  INC 

438  Amapofa  Avenue,  Unit  130,  Torrance.  CA  90501 
Tel:  (310)  618-8616  Fax:(310)  618  8758 
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Figure  2.  Block  diagram  of  WBSWFK's  system.  Analog  outputs  of  the  fox-box 
are  digitized  and  then  processed  by  the  controller  and  laptop  computer.  Extra 
MUX  channels  am  available  for  inputs  from  a  flux-gate  compass  and  digital  shaft 
encoder. 


Photo  G,  WBSWFK's  car  is  ready  for  the  hunt.  The  analog  fox-box  and  digitaf  in- 
terface unit  are  on  the  dash.  The  computer  (protected  by  pillows)  has  replaced  a 
human  in  the  passenger's  seat  (Photo  by  WB8WRC) 


ation  go  from  the  fox-box  to  the 
MUX.  The  Z8  takes  the  digitized  da- 
la  and  transmits  it  to  a  PC-compati- 
ble portable  computer  via  the  RS- 
232  port.  The  computer  is  pro- 
grammed to  use  the  serial  azimuth 
and  signal  strength  data  to  compute 
and  display  polar  plots  (Figure  3). 

■'Ed  James  KA8JMW  loaned  me 
a  386  laptop  (Photo  C)  for  the  dis- 
play unit,"  Jerry  says,  "Bui  even  with 
this  last  computer,  the  plotting  is  not 
done  in  real  time,  I  push  a  button  to 
trigger  a  data  acquisition.  The  pro- 
gram lakes  256  samples  of  antenna 
angle  and  signal  strength  and  stores 
them  in  an  array.  It  samples  at  about 
10  times  a  second.  Then  it  quits 
sampling,  draws  the  plot,  and  com- 
putes  the  best  bearing.  "Next  I  have 
the  option  of  scaling  the  plot.  Say 
the  S-meter  reading  was  low,  so  the 
trace  was  small.  I  can  enter  a  scale 
factor  to  expand  the  plot  to  full  size. 
I'm  thinking  of  making  the  software 
compute  the  scale  factor  automati- 
cally." 

Like  most  VHF  T- hunters  who 
use  beams,  WB8WFK  turns  his  mo- 
bile antenna  mast  manually.  The  25- 


seconti  data  acquisition  time  gives  a 
number  of  options.  He  can  swing 
the  antenna  through  a  full  circle  at 
about  2  rpm  to  get  a  complete  360- 
degree  plot  showing  all  incoming 
signal  components.  This  includes 
the  direct  signal,  any  multipath  sig- 
nals, and  any  noise  sources  (Figure 
4).  Fluctuating  signals  and  noise 


direction  of  interest  and  improves 
the  accuracy  of  his  bearings. 

Jerry  adds.  "One  of  the  software 
features  is  that  it  walks  through  the 
data  array  to  find  the  signal  peak 
and  the  corresponding  angle  to  the 
peak.  On  the  screen  I  see  the  polar 
plot,  plus  a  status  panel  with  best 
bearing  details  on  the  side. 

"I  used  it  on  a  real  hunt  Sunday.  It 


"Fluctuating  signals  and  noise  show  up  as 
a  'spikey'  display  compared  to  steady 
signals,  which  produce  well-rounded  iobes. ,l 


show  up  as  a  "spikey"  display  com- 
pared to  steady  signals,  which  pro- 
duce well-rounded  lobes  (Figure  5}. 
On  some  hunts  there  is  only  one 
apparent  signal  direction,  but  the 
amplitude  fluctuates  due  to  nearby 
moving  objects,  airplane  flutter,  or 
power  changes  by  the  transmitter 
hider  When  that  happens,  Jerry 
sweeps  back  and  forth  across  the 
signal  when  taking  data,  instead  of 
turning  the  antenna  in  a  full  circle, 
This  builds  up  multiple  traces  in  the 


shows  direct  signal  and  reflections 
real  nicely.  What  really  surprised  the 
other  hunters  was  that  after  the  hunt 
I  could  play  back  the  bearings.  I 
have  a  feature  in  the  software  that 
saves  data  to  a  disk  file  for  later  re- 
view.1" 

Lt*s  All  in  the  Software 

"The  28  control  program  is  writ- 
ten  in  Tiny  Basic  and  is  downloaded 
to  the  ZQ  by  the  DIGDF  program 
on  the  PC"  Jerry  says.  "The  pro- 
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Figure  3,  Rotating  a  high  gain  beam 
produces  this  pattern  on  the  computer 
screen  when  there  are  no  fluctuations, 
reflections,  or  multipath.  (Of  course, 
this  never  seems  to  happen  on  an  ac- 
tual hunt!) 


Figure  4,  A  complete  screen  dump  from  WBSWFK's  digital  RDF  system  in  the 
field.  It's  easy  to  tell  the  direct  signal  from  the  fluctuating  reflection.  The  peak  lo- 
cator shows  that  maximum  signal  is  coming  from  $4  degrees  with  respect  to  the 
vehicle  heading.  The  S-meter  reading  was  multiplied  by  t.S  for  a  full-size  plot.  At- 
tenuation, compass,  and  LOFtAN  indications  have  not  been  fully  implemented  in- 
to this  software  version. 


gram  Tor  data  display  is  In  Microsoft 
Quick  Basic  4.5.  On  my  old  XT  it 
lakes  45  seconds  to  do  the  plot.  On 
the  386  laptop,  it's  five  seconds." 
Jerry  says  that  other  computers 
besides  IBM  compatibles  could  be 
adapted  to  this  system.  "Ed  has  a 
Radio  Shack  Model  too  and  we're 
thinking  of  seeing  if  we  can  make  a 
version  of  the  software  that  runs  on 
it,  using  an  X-Y  pfot  of  signal 
strength  versus  azimuth  Instead  of 
a  polar  display.  Model  100s  don't 
have  the  screen  resolution  to  do  a 
polar  plot,  but  they're  real  cheap  at 
hamfests." 

Next  month's  "Homing  In"  wilt 
have  more  details  on  the  software 
features,  plus  schematics  and  parts 
information  for  the  interface  box, 
Jerry's  strong  signal  attenuation 
scheme  will  also  be  described. 

I'll  bet  other  readers  are  working 
on  digital  processing  for  their  RDF 
equipment,  If  so,  I'd  Hke  to  hear 
about  it.  Write  and  tell  me  what  you 
are  doing.  Better  yet,  get  out  the 
camera,  take  some  pictures, 
and  send  them  to  me.  Let's  share 
ideas. 


l 


Figure  5~  This  plot  was  taken  in  a  su- 
permarket parking  tot  on  an  Albu- 
querque T-hunL  The  spikes  at  zero 
degrees  represent  noise  from  power 
fines  ahead  of  the  vehicle,  The  hidden 
T  is  to  the  left  and  there  is  reflected 
signal  from  the  right 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 

BASE  STATION 

$3699°° 

#FT1 0O0D 


FT33R/TTP 

FT411E 

FT811 

FT470 

FT911 

FT5200 

FT757GXII 


U.S.A. 

i 

220MHZ  HT 

2MHT 

440  MHZ  HT 

2M/440  HT 

122  MHZ  HT 

2M/44  MOBILE 

ALL  MODE  HF  PORTABLE 


$328.00 
$299.00 
$339.00 
$404.00 
$429,00 
$62900 
$929.00 


IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BY! 


1000  S.  BASCOM  AVENUE 
SANJOSE.CA  95128 

Call  us  at  (408)  998-5900 

Since  1933 


NOW  YOU  CAN 
AFFORD  THE  BEST1 

Engineered  for  the  Ham.  the  finest  In  Crank-Up, 
Free-Standing  or  G uvea  Towers  Is  from  Trl-Ex.For 
over  30  years:  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Self-supporting  when 
attached  at  first  section  - 
will  hofd  normal  Tri-Band 
beam;  25\  33'.  50'T  and 
65'  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq.  ft.  in 

a  50  MPH  wind  at  36"  and 

5V 

heights.  67  lower  rated 

forSsq,  fL 


LM  SERIES 

"W"  brace  motorized 
tower,  HoWs  large 
antenna  loads.  Models  at 
37',  54*.  and  70'  heights. 

TM  SERIES 

Tubular  construction  for 
larger  antenna  loads  at 
70, 90"  and  1 001  heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 
B00-32S-2393 

TECH  SUPPORT 
209-651-7859 

FAX*  209-651-5157 


ym  X  S 


TOWER  CORPORATION 


71© 
VmK*,CA  93291 


Quality  Structures  since  1954 
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Classic  Quality  from  Vectronics 

HF  Linear  Amplifier  &  HFT-1500C  Timer 


Vectronics 

Corporation  Inc. 

To  obtain  a  free  catalog, 
place  an  order  or  for 
technical  information, 
please  call: 

Fax:  (416)  289-4638 
Phone:   (416)  289-4637 

•  Toll  Free:  1-80O-267-5354 


VISA 


Vector  500C 
inear  Amplifier 

Collins  S-Line  colours 

>  1,000  Watts  PEP  Input 
Table  top  241b,  12"  x  6"  x  12" 
Low  cost  tubes,  4  x  811 A 
Patented  cross-needle  tuning 
160  to  10  m  including  WARC 
120,  220,  230,  240  VAC  Input 


HFT-1500C 

ntenna  Timer 

Collins  S-Line  colours 

•  Legal  Limit  tuner 

•  New  roller  inductor 

•  Gear  driven  counter 

•  Digital  Bar  graph 

•  Compatible  with 
HF600  &  Vector  500 


18  Month  Warranty 
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Number  12  on  your  Feedback  card 


h      m  iiuiiiuri    id.  un  yuui  rut 

flAMS  lVf TH  CL/ISS 


Carofe  Ferry  l^/B2/WGP 

Atetfya  Mentors,  Inc. 

RO.  Box  137646 

Staten  Island  NY  10313-0006 

Do  You  Have  the  Write  Stuff? 

Every  time  a  new  issue  or  controver- 
sy comes  up  that  affects  our  tives  in 
some  way,  we  as  American  citizens 
have  the  right  and  the  obligation  to  let 
our  elected  officials  know  what  our 
points  of  view  are  on  the  matter,  When- 
ever an  important  new  rule  is  being  pro- 
posed that  affects  the  amateur  radio 
community,  most  of  us  have  strong  feel- 
ings pro  or  con  on  the  issue  before  us. 
Usually,  some  member  of  an  active  ra» 
dio  club  will  organize  an  effort  to  make 
it  real  easy  for  the  membership  to  ex- 
press their  opinions  by  signing  a  peti- 
tion or  by  getting  a  massive  letter-writ- 
ing campaign  going. 

As  an  amateur  radio  teacher  in  an 
intermediate  school,  i  like  to  seize  upon 
these  opportunities  to  teach  a  civics  les- 
son and  a  language  arts  lesson  as  well 
After  we  di&cuss  the  issue  and  the  chil- 
dren do  the  required  research  to  pre- 
sent their  arguments  to  the  rest  of  the 
class,  we  talk  about  what  our  best  op- 
tions are  to  get  our  opinions  across  to 
the  people  with  the  power  to  enact  leg- 
islation and  to  make  changes. 

In  1990.  the  United  Slates  Postal 
Service  handled  about  €0  billion  first- 
dass  letters  and  packages.  That  means 
that  the  average  American  household 
sent  about  620  letters  that  year.  Were 
any  of  them  sent  to  a  senator,  represen- 
tative, FCC  Commissioner,  or  other 
government  official?  In  most  house- 
holds, the  response  to  that  question 
would  be  "no/ 

It's  important  for  children  to  know  that 
writing  to  Congress  or  other  branches  of 
the  government  is  still  one  of  the  most 
effective  things  that  a  citizen,  as  an  indi- 


vidual, can  do.  According  to  the  Office  of 
Legislative  Information  and  Sill  Status, 
thousands  of  bills  get  introduced  during 
each  session  of  Congress,  By  speaking 
out  on  any  of  these  bills,  you  automati- 
cally increase  your  "political  clout.11  Many 
members  of  Congress  consider  opinions 
expressed  in  a  letter  to  represent  at 
least  100  votes. 

Guidelines  for  Writing  to  Congress 

The  children  always  enjoy  writing 
their  opinions  in  a  letter  when  the  point 
about  its  importance  is  made  dear  to 
them,  I  use  the  following  guide  lanes  with 
my  classes  to  ensure  the  most  effective 
response. 

When  writing  to  Congress,  personal 
letters  are  preferable  to  preprinted 
cards.  A  veteran  lobbyist  says  that, 
"Handwritten  letters  show  that  a  person 
has  taken  the  time  to  think  about  an  is- 
sue and  has  a  viewpoint  on  it.  The 
more  people  write  out  of  their  own  con* 
vi ctio ns.  the  more  likely  they  are  to  get 
a  response," 

Write  about  one  topic  at  a  time. 
Make  your  point  and  dotYt  confuse  the 
issue  with  other  extraneous  information. 

Letters  that  are  short  and  to  the 
point  are  more  likely  to  get  read  Legis- 
lators often  use  letters  simply  to  get  a 
count  of  tho  number  of  people  who  sup- 
port or  oppose  different  bills* 

Jn  your  first  sentence,  stale  that  you 
oppose  or  support  a  specific  bill  or  is- 
sue, so  it  will  be  easy  to  tell  which  side 
you're  on, 

Postcards  are  easier  to  send  and 
easier  to  react. 

If  you're  referring  to  a  bill,  make  sure 
you  have  the  right  number  and  title. 
This  is  very  important  due  to  the  large 
number  of  bills  that  get  introduced  ev- 
ery year.  You  can  gel  this  information 
by  calling  your  local  Congressional  of- 
fice. Put  some  kids  to  wofk  on  this  as- 


Photo  A  Eighth  graders  Matt  K820JI  and  Bianca  are  examples  of  children  who  love 
to  g&t  involved  with  local,  national  and  international  issues  through  ham  radio, 


pect  of  the  preparation  and  research. 
Ifs  good  experience  for  them  to  start  to 
learn  their  way  around  their  own  gov- 
ernment. 

State  your  case.  Show  that  you  un- 
derstand the  issue  and  explain  how  it 
affects  you.  your  family,  and  your  com- 
munity. 

If  it's  appropriate,  send  a  "thank  you" 
letter  once  the  issue  has  been  decided. 
According  to  one  expert,  for  every  too 
to  250  letters  thai  legislators  receive  in 
a  week,  only  about  two  are  Thank  you" 
letters,  It  you  send  a  thank  you  letter. 
you  may  stand  out  enough  thai  \  hey'  I J 
remember  you  the  next  time  you  write. 

One  of  our  goals  as  educators,  no 
matter  what  subject  area  we  teach, 
should  be  to  make  sure  that  our  stu- 
dents know  the  Importance  of  being 
well  informed,  and  then  know  what  ac- 
ceptable channels  to  go  through  are 


available  to  let  their  voices  be  heard. 
Teachers  using  amateur  radio  m  their 
classes  have  many  unique  opportuni- 
ties to  teach  about  the  responsibilities 
that  go  along  with  being  a  good  citizen 
of  their  community,  their  state,  their 
country,  and  of  the  planet,  The  nice 
thing  about  it  is  thai  there's  always 
somelhing  going  on  somewhere  either 
locally,  nationally,  or  internationaJly  that 
can  lead  into  a  great  classroom  lesson. 

Besides  liking  the  idea  of  making 
their  own  statements,  my  classes  ea- 
gerty  await  Ihe  repiy  comments.  Every- 
one in  the  class  gets  excited  when  off!- 
dat- looking  correspondence  comes  to 
the  school,  addressed  to  them. 

If  you've  had  some  interesting  expe- 
riences getting  your  classes  involved 
wilh  the  system  of  how  government 
works,  please  write  to  me  so  we  can 
share  the  ideas. 


GIVE  YOUR 

HR-2510  HR-2600 

tfte  Sana*  features  tis  the 

"BIG     RIGS" 


*  30  Memory  Channels 

*  Automatic  Repeater  Offset 

*  Programmable  Transmit  Timeout 

*  Program  m  able  Seek  /Scan  (5  Khz.etc) 

*  Programmable  Mike/Channel  Buttons 

*  Programmable  Transmit  Freq.  Limits 

*  Extended  Frequency  Range  io^liw,,— 

*  Priority  Channel  ^^_ 

*  SpUt  Frequency  n_i^j] 

*  Many  More  Features  WM         -_^_J 


Alt  these  features  by  replacing 
your  radio's  existing  'X2PUr'  chip! 

[Priority  Channel  requires  optional  hardware' 

$59.95         tOptlonal  Chip  Socket    $7.50} 
Includes  Operator's  and  Installation  Manuals 

cmrewiTci% 

4773  Sonoma  Hwy,  Suite  132 
Santa  Rosa,  CA  95409-4269 

Writ*  or  call  (707)  539-0512  for  free  information 
Quantity  price^9VttJlaj>^DcalcriiKn.dTcsj^ 
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SUPER  QRP  TRANSMITTER! 

It's  so  easy  —  It's  ready  to  go! 


Completely  built  and  tested   extremely  high  quality. 

-  Complete  tow  power  CW  transmitter 

•  Up  to  2-2     wans  RF  output 

•  Excellent  keying  characteristics 

•  1CM6  VDC  operation 

•  Compact  fugged  and  easy  to  operate 

•  Superior  QRP  world-wide,  military  grade 

Just  connect  a  battery  antenna,  key  and  plug  <n  your 
favorite  crystal-  That  s  Hi-  BE  ST  GLOBAL  VALUE 

SW1-15M         $23.95  5W1-4QM  524.95 

SW1-17M        $23  35  SWl -SO/75  526.35 

SW1-2DM        $23.95  SWM60M  S34.95 

SW1-30M        $23.95  Metal  Case  58,95 

Xtats  21160,21150,21060,  18074.  14060,  t0115.  10106. 
M25.  7110,  7040,  7030.  37O0,  3550,  3535  S5.95  ea 

To  order:  Specify  metet  fund  desttt?d  and  include  che-vk  Qr 
money  order  tor  correct  amounr  At$o  tnclud*  52.5Q  (US  , 
Cart  &  Mb*  A  M  ait  otto'  for  t*r$1  rta$t  ttitpp*ng.  PA 
t? sttie*  is  Add  G%  tales  ta  m  10  prtce  at  until  s)  foreign  orders 
muvtaendmaney  order  dra  wn  on  U-S-  correspondent  bank  a-i* 

RYAN  COMMUNICATIONS 


Box  11 TE  Cameiot  Hd..  Porlersvilte,  PA  16051 
Phone-  (412)  368-3859 


USA 
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"Morse  Deciphered, 
A  Neanitig  Behind  the 

Code" 

Learn  in  days  what  Lakes  others  years 
to  master.  .  All  simple,  totally  simple. 
Includes  numbers,  Q  signs,  proslgns 
plus  other  excellent  Info*  The  derived 
meaning  behind  the  code  lies  in  the 
standard  phonetic  alphabet,  »  Originally 
written  and  developed  Tor  pilots,  new 
book.  36  pages,  8x  IL  now  reveals 
this  remarkable  breakthrough.. 
Unbelievably  simple.  .  Gain  much  more 
than  "natural  talent".  Your  own 
progress  wiJI  shock  even  you,  send  $10 
check  or  money  order  (please  add  $2  S*M) 
to: 

AVIACOMM  PUBLICATIONS  (73) 
P.O.  Box  690 1  88 
Bronx,  NY  10469 

NYS  residents  add  8%  sales  Lis. 
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Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push- Pull  (SEPP)  Design 
Built-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL^200GF  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRCs  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  antenn&Hynpr 
with  memory  capacity  of  1820  chai 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents* 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


0apait  Radio  Co,  lid. 


431)  Park  Ave,  2nd  Floor  New  York.  NY  10022 
Phone :  (212)355  1180  Fax  :  (212)319-5227 

Telex;  961111  JAPAN  RADIO  NYK 
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Joseph  J.  CarrKdlPV 

RO.  Box  1099 

Fails  Church  VA  22041 

Using  The  Passive  Double- 
Balanced  Mixer  (DBM) 

The  double-balanced  mixer  (DBM) 
is  a  lerribty  useful  RF  electronic  com- 
ponent. It  can  be  used  in  receivers, 
transmitters,  lest  equipment  and  many 
other  applications.  It  provides  good 
mixing  action  with  tittle  of  the  hassle 
and  headaches  that  accompany  active 
mixers  (transistors,  ICs,  elc).  The 
DBM  Is  truly  a  versatile  little  beastfe. 

Figure  1  shows  the  generic  circuit 
for  the  DBM.  The  mixing  action  is 
caused  by  a  diode  ring  (01  through 
D4),  which  is  not,  by  the  way,  the 
same  thing  as  a  full-wave  bndge  recti- 
fier (look  at  the  diode  directions).  Cou- 
pling into  and  out  of  the  circuit  is  pro- 
vided by  the  RF  input  (RF),  local  oscil- 
lator (LO)  and  intermediate  frequency 
((F)  ports;  these  are  coupfed  via 
broadband  RF  transformers. 

The  Mini-Circuits  SRA  Series 

While  it  is  relatively  easy  to  make 
working  DBMs  using  signal  diodes 
and  toroid  transformers,  ifs  just  as 
easy  to  buy  high  quality  parts  from  a 
source  such  as  Mini-Circuits  (P.O.  Box 
350166,  Brooklyn  INY  11235-0003; 
718^34*4500).  Their  SRA  and  SBL 
series  DBMs  are  used  extensively  in 
ham  construction  projects  shown  in 
various  publications  over  the  years. 
The  SRA-1  works  from  500  kHz  to  500 
MHz  (both  LO  and  RF),  and  produces 
an  IF  output  of  DC  lo  500  MHz,  de- 
pending on  the  LO  and  RF  frequen- 
cies; the  related  SFIA-1-1  works  down 
to  100  kHz.  Another  model,  SRA-2T 
works  over  the  range  1  to  if000  MHz 
(RF/LO)f  and  produces  IF  outputs  in 
the  range  500  kHz  10  500  MHzl  The 
SBL  series  is  similar  to  the  SRA,  but 
they  are  somewhat  smaller.  Prices  m 
small  quantities  are  In  the  $15  range 
(consuft  the  Mini-Circuits  catalog  for 
current  pricing  of  any  particular  mod- 
ef), 

The  SRA-x  devices  come  in  a 
small,  shielded  metal  housing  that  Is 
0.4  inches  [all,  0.4  inches  wide,  and 
0.8  inches  long,  it  has  eight  pins  on 
the  bottom  sideT  spaced  Q.iGO  inches 
apart  (see  Figure  2).  The  pin  spacing 
is  the  same  as  for  most  dual-inline 
package  (DIP)  integrated  circuits,  so 
the  SRA  series  DBMs  can  be  used  on 
the  standard  perforated  board  thai 
many  hams  like  to  use  (or  construc- 
tion. The  number  1  pin  indicated  by 
the  insulation  around  the  pin  is  blue  in 
color.  Ail  other  pins  are  either  connect- 
ed to  the  case  or  embedded  in  gray  or 
white  insulation  material.  The  pin  num- 
bers are  arranged  in  zigzag  order  so 
that  all  of  the  odd  numbered  pins 
(1,3,5.7)  are  on  the  same  side,  and 


the  even  numbered  pins  (2,4,6.8)  are 
on  the  opposite  side. 

For  the  SRA-t  and  SRA-1  -i,  which 
are  probably  the  most  popular  with 
ham  operators,  the  following  pinouts 
are  found: 
Local  oscillator.  8 
RF  mout  1 

if  output:  3.4 

(must  be  lied  together) 
Cass  ground:     2 
Other  ground:     5,6,7 

The  SRA- 2  is  similar,  except  that 
the  RF  input  is  placed  on  pins  3  and  4 
(tied  together),  while  the  IF  output  is 
taken  from  pin  no.  t.  There  are  other 
models  than  SRA-1 1  SRA-1-1  and 
SRA-2,  and  these  may  have  different 
pinouts  than  shown  here.  Consult  the 
Mini-Circuits  data  for  particulars. 

The  electrical  performance  of  the 
SRA  series  DBMs  is  impressive  for 
such  low-cost  parts.  Isolation  of  the 
LO-RF  circuits  is  on  the  Order  of  25  dB 
at  the  high  end  of  the  frequency 
range,  and  50  dB  at  the  low  end.  Simi- 
lar numbers  are  found  for  LO^IF  isola- 
tion as  well.  They  use  a  +7  dBm  LO 
signal,  and  can  handle  up  to  +1  dBm 
RF  signals;  these  translate  to  5  mw 
(15.8  mV)  and  1.26  rnW  (7.9  mV)  dis- 
sipated in  a  50-o hm  resistive  load,  re- 
spectively. The  standard  RF  system 
Impedance  (50  ohms)  is  used  for  the 
SRA-series  inputs  and  outputs. 

Conversion  loss  in  the  passive  mix- 
ers ranges  from  6.5  to  8.5  dB,  and  this 
is  easily  made  up  with  a  simple  ampli- 
fier if  it  can't  be  tolerated,  In  fact,  the 
Mini-Circuits  MAR-xx  series  of  MMIC 
amplifier  devices  can  easily  be  used 
for  this  purpose.  One  of  Mini -Circuits 
other  products  is  a  series  of  active 
double-balanced  mixers,  in  a  similar 
case  as  the  SRA  series-  These  de- 
vices place  an  amplifier  and  DBM  in- 
side the  same  housing.  The  UNCL-X1 
is  similar  to  the  SRA-1,  except  that  ft 
provides  an  output  buffer  for  the  IF 
port.  The  conversion  gain  (nor  loss)  is 
0.5  to  1  dB  over  the  1  to  500  MHz  fre- 
quency range.  The  UNGL-R1  places 
the  amplifier  ahead  oJ  the  RF  port  of 
the  mixer,  so  it  can  accommodate  RF 
signals  up  to  -10  dBm,  but  also  those 
that  are  considerably— 10  dB — weaker 
than  will  operate  with  the  SRA-1.  Con- 
version gain  for  the  UNCL-R1  is  2  to  5 
CfB.  The  UNCL-L1  places  the  amplifier 
ahead  of  the  DBM  LO  port,  so  %  can 
accommodate  weak  LO  sources.  Con- 
version loss  (not  gain)  is  on  the  same 
order  as  for  the  SRA-1.  The  power  re- 
quirements for  these  devices  are  simi- 
lar 12  VOC  at  35  mA  or  so. 

Figure  3  shows  a  typical  "generic" 
circuit  for  the  SRA-1  and  SRA-1 -1 
mixers.  The  RF,  LO  and  IF  ports  are 
protected  by  DC -blocking  capacitors. 
These  capacitors  are  necessary  be- 
cause  the  DBM  musl  often  operate  in 
circuits  that  have  a  non-zero  DC  level 


or  with  signals  that  have  a  consider- 
able DC  component.  The  DC  can  bum 
out  the  windings  of  the  Input  and  out- 
put transformers.  Of  course,  if  there  is 
no  possibility  of  that  happening  in  your 
particular  application,  then  don't  worry 
too  much  about  the  capacitors.  In  gen- 
eral, 0,01  uF  disk  ceramic  capacitors 
wiil  work  in  the  HF  region,  while  0,001 
pF  (or  even  100  pF)  will  work  in  the 
VHF  region. 


Notice  thai  the  two  IF  pins  (3  and  4) 
are  tied  together.  This  connection  is 
necessary,  or  else  the  device  won't 
work  property.  Also  connected  togeth- 
er are  the  ground  pins  (2,  5,  6  and  7). 
All  of  these  pins  must  be  grounded  for 
proper  operation,  even  though  pin  no, 
2  is  only  the  case  ground  {it  serves  to 
shieid  the  innards  of  the  device). 

Any  number  of  output  circuits  can 
be  accommodated,  so  long  as  they 


Figure  1.  Circuit  for  a  doubte-batanced  mixer. 
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Figure  2.  Pinouts  for  the  Mini-Circuits  SRA-seri&s* 
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Figure  3.  Generic  circuit  for  the  SRA-t  and  SRA-1 -1.  The  SRA-2  uses  sfightfy  dif- 
ferent pinouts. 


Figure  4,  Low-pass  fitter  output  circuit 
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CAT- 1000  Repeater  Controller 


The  CAT  fGQO  ix  parked  with  features  normally  resenrd  for  amtfiO&m  cmtwx  ttmtmnds 
aftfoltun  mare,    ifytm  art  in  the  market  Jar  a  new  twttmtler  ami  Want  iaa  make  every 
dollar  rfiunf,  fhe  CAT-! 000  in  your  twty  choice. 

Features  Include: 

/  Voice  Synthesizer 
/  (475)  Word  Vocabulary 
f  (40)  Voice  Messages 
J  Digital  Voice  Clock 
/  Grandfather  Clock 
/  (64)  Com  ml  Functions 
/  (60)  Position  Scheduler 
/  (2)  Voice  Identifiers 

•  (2)  CW  Identifiers 
/  Full  Feature  Aulopatch 
J  (300)  U&er  Speed  Dials 
</  300  baud  Modem 

•  DTMF  KeyPadTcM 

•  Two-Tone  Paging 

•  DVR  Controller  Ready  * 
J  (40)  Macro  Commands 
y  (8)  Memory'  Savc^ 
S  (3)  Hardware  Inputs 

•  (10)  Courtesy  Tones 

•       Require*   Mf- 


PERFORMANCE 
"    AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


Word  is  spreading  fast  \         2  METERS-220-440 

Nothing  matches  the  KRP-5000 
for  total  performance  and  value.  Not  GE.  not  even  Motorola." 

m 


•/  Reverse  Autopatch 

*/  (10)  Emergency  Speed  Dials 

•  LiTZ  Emergency  Alen 

1/  (ft)  Remote  Control  Switches 

•  Link  (Backbone)  or  Remote  Base 
f  DTMF  Repealer  Access 

•  RS-232  and  TTL  Computer  Interface 

•  TS  440  HF  Remote  Base  Control 

J  Programmable  Prefix  Codes  and  Timers 
J  Link  Tuning  (40)  Preset  Frequencies  * 

IBnC   farj.ii;    Trc*rt«C*   Cart!   £19.00 


SWItI 

ransminer  giv< 

,   TP 


>\m&h\e  Morse 


►ages 


Write  of  Call  for  an  etf^ht  page  brochure  describing  the  CAT- 1  WO  Cprtfrrrllrr.  including 
schrma/tc\,  ivnir  wnahuian  ward  tut,  i antral Juacutim,  umt  progrwnmittx  amunand\ 

CAT-I000  Controller  Board  $679.00  Wired  and  Tested 

Other  Repeater  Ctmtrallen  with  Voice  wmheii*er\  frtm  $$79,00 


Computer  Automation  Technology,  Inc. 

461 1  KM  3lsr  Avenue t  Suite  142,  Fon  Lauderdale.  Florida  33309 

(305)  978-6171 


Call  or  write  for  the  full 
performance  story        and 
the  super  value  price* 

Micro  Control  Specially 

42 

FAX  |508|  373-7304 


krp  SO00  Repeater  shown 
with  PA-100  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 
Voice  Mail  Systems 


CIRCLE  266  ON  READER  SERVICE  CARD 


CIRCLE  144  ON  HEADER  SERVICE  CARD 


OUR  NEW  CCD  CAMERAS  -  PERFECT  FOR  ALL 
APPLICATIONS  ■  INCLUDING  NIGHTVISION! 


' 


INTRODUCING  THE 

CCD-200  &  CCD-400  SEF 


r-1 2 1 


SERIES  CAMERAS 


SUPERIOR  PERFORMANCE  VIDEO  CAMERAS  WITH  BUILT-IN  SOUND! 


s.ws.-y- 


';■#£& 


..-::::;::::-::>f-:-:-M-.:: 
38 


CCD-200 


ALL  CAMERAS  FEATURE 
HIGH  RESOLUTION  -  OVER  400  LINES! 
ULTRA  HIGH  SENSITIVITY  -  ONLY  .03  LUX! 


BUILT-IN  MICROPHONE  AND  PRE-AMPUFIER! 


PRICES  TOO 

LOW  TO 

PUBLISH! 


HOW  YOU  CAN  SEE  &  HEAR 
IH  AHY  LIGHT  CONDITIONS! 

WITH  OUR  ELECTRONIC  LIGHT 

COMPENSATION  YOU  CAN  SEE  A 

BRIGHT  PICTURE  ON  ANY  MONITOR  - 

EVEN  IN  THE  PITCH  DARK!* 


CALL  NOW  FOR  INFO  ON  OUR  COMPLETE 
LINE  OF  CCTV  EQUIPMENT  &  ACCESSORIES 

CALL  800-221-2240 


'J&ft*G  AG3C  CCD-20C  CW  CtCMQGCAfcV  -  -'.,  AftD  MONITOR  &  - 

^ED  ..&HT  S££  AfmCLE  ENImlED  »V  CAMERA LfQUTtNG  IN  THE  AfV  SECTION 


CCD-400 


MANY  OTHER  MODELS  TO  CHOOSE  FROM! 

CCTV  CORP 

315  HUDSON  STREET.  NEW  YORK.  NY  10013  •  212-98M433  *  FAX  212^63-9758 
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BUM 


are  a  reasonable  match  to  the  50-ohm 
impedance  of  the  SRA-1  and  SRA-1-1 
devices,  A  double-balanced  mixer 
has  some  interesting  properties.  For 
example,  ft  is  more  free  of  harmonies 
than  other  mixers,  and  it  suppresses 
the  LO  and  RF  signals  in  the  ouiput 
Thus,  the  spectrum  of  the  output  sig- 
nal consists  of  the  sum  and  difference 
(RF  +/-  LO)  IF  signals.  A  frequency- 
selective  circuit  will  determine  which 
one  gets  through  to  the  rest  of  the 
circuits.  One  popular  output  circuit  is 
a  low-pass  filter  (Figure  4)  that  wrll 
pass  only  the  di  ft  ere  nee  signal.  Alter- 
natively, a  high-pass  filter  will  pass 
only  the  sum  signal  This  circuit  allows 
considerable  latitude*  so  long  as 
the  desired  output  frequency  is  with- 
in the  passband  of  the  filter.  For 
specific  IF  frequencies  (e.g.  455  kHz, 
10,7  MHz,  8,63  MHz)  used  In  re- 
ceivers, a  tuned  bandpass  filter  circuit 
is  needed 

A  Useful  DBM  for  the  Workbench 

Like  many  amateurs  who  have  an 
electronic  workbench  in  the  basement 
laboratory,  I  have  a  goulash  collection 
of  signal  sources  bought  new,  bough! 
used  at  hamfests,  home-brewed,  or 
obtained  from  goodness  knows  where 
in  my  33  years  as  a  ham.  In  order  to 
obtain  certain  specific  frequencies, 
however,  I  sometimes  have  to  resort 
to  using  a  DBM.  Photo  A  shows  my 
•test  DBM.*  ft  consists  of  a  Mini-Cir- 
cuits 3RA-1-1  mounted  in  an 
ITT/Pomona  Model  2417  box.  The  ctr- 


Photo  A  DBM  packaged  for  use  on 
testbench. 

cult  is  the  same  as  Figure  3,  except 
that  for  stability  I  placed  1  dS  Mini-Cir- 
cuits' fixed  attenuators  in  series  with 
the  RF,  LO  and  IF  ports.  These  attenu- 
ators keep  the  impedance  stable, 
even  when  the  source  or  Joad 
impedance  is  either  not  50  ohms,  or 
varies.  The  variation  does  not  affect 
the  SRA-i -1.  but  has  affected  some 
circuits  that  I've  been  working  on.  The 
added  loss  is  reasonable  for  the  stabil- 
ity gained. 

By  the  way,  my  new  book,  Receiver 
Antenna  Handbook  (HighText  Pub- 
lications, Inc.,  7128  Mlramar  Road, 
#15.  San  Diego  CA  92121)  is  about 
ready  for  publication.  Although  it 
deals  with  receiver  antennas,  mere  is 
much  material  for  ham  operators  as 
well.  My  other  antenna  book,  Practical 
Antenna  Handbook,  is  more  in  tune 
with  hams,  and  is  available  from 
TAB/McGraw-Hill  (Blue  Ridge  Summit 
PA  17294)  for  $21.95  (use  catalog 
number  3270). 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  witft  Commercial,  Public  Safety,  and  Amateur  Radio 
applications  Uses  include  Repeater  identifiers,  Base  Station  identifiers, 
Beacons,  CW  Memory  Keyers.  etc  Great  for  RC.G  ID  Compliance 

■  Miniature  m  size,  refill  12  "n  0.35* 

•  'ulally  RF  immune 

*  ah  amadous  ma*  wtth  mjcwniftaiiirt  jfcjg  *i°  socket  wtn  color  coded  whs  attached 

»  CMOS  rnpopfouasor  tor  low  wffiace   tow  cuneM  operation  6  to  28  V DC  unregulated  aft  5ra 

■  Low  astottion  low  tmoeoince  aajvsiaote  smewave  autpui  0  io  J  vtfts  peak  to  peak 

*  CrysT^  coruroited  to*  high  accuracy 

*  Transmitter  PTT  DuTpui  (lo  key  transmmer  while  ID  is  being  sflfilj,  is  an  open  coHeciar 
transistor  lhat  will  handle  BG  VDC  at  300ma 

*  field  programmable  wih  SUPPLIED  keyboa-G 

*  Confirmation  lone  to  indicate  accepted  parameter  plus  tones  to  indicate  pfOgcamnHrig  error 

■  Alt  praoxammmg  is  stored  ui  *  npn  voaote  Ef  PROM  *ftcr>  rnay  &e  artcre!  at  aiy  ton 

•  Message  lengtn  w?r  ZQO  characters  long 

*  Trigger  ID  win  active  htgp  or  lew 

*  Inhibit  10  Willi  active  higfi  or  law  Will  bala  off  IP  until  channel  is  clear  of  traffic 

•  Generals  repeater  courtesy  lone  al  «nd  at  user  transmission  II  enablefl 

*  Qou&lc  sided  laps  arid  mounting  tiardware  supped  lor  quick  mourning 

*  Ooeraling  tanoe-aiure  range.  -30  degrees  C  to  +65  degrees  C 

■  Fjii  one  yur  warranty  often  returned  to  Be  factory  lor  nptir 

•  urmetfate  one  day  delivery 

Programmable  Features 

•  ftghl  programmable  selectable  messages 

•  CW  spe#3  ttom  t  a  99  WPM 

*  tD  tTti&wj  ttmff  /run?  t-99  minutes 

•  It)  flow  oft  mm  from  0-99  secamK 

•  CW  torn  trwooency  tram  too  fa  io  3000 nz 

•  front  parctt  (telay  tnfmvat  from  0  to9  9  seconds 

•  CW  or  MCW  operation 

$69.95  each 

programming  keyboard  included 

COMMUNICATIONS  SPECIALISTS,  INC. 

426  WEST  TAf  r  AVENUE  *  QRAHGi.  CA  9266$  429$ 
iJUj  V98-302t  •  FAX  (714}  H  7  4-3420 
Entire  U.S.A.  {B0QI  BS4-W?  *  FAX  1800}  424  3420 


Ham  help 


Number  14  on  your  Feedback  card 


Your  Bulletin  Board 


We  are  happy  to  provide  Ham  Help  §stings  free 
on  a  space  available  basts.  To  make  our  job 
easier  and  to  ensure  that  your  fisting  is  correct 
please  type  or  print  your  request  dearly,  dou- 
ble spaced  on  a  hJ  8  1J2T  x  11'  sheet  of  pa- 
per. You  may  also  upload  a  listing  as  E-mail  to 
Sysop  to  the  73  BBS  73  MAG  Message  Area 
04,  (2400  baud,  8  data  bits,  no  panty*  1  stop 
bit.  (603)  924—93431  Use  upper-  and  tower- 
case  tetters  where  appropriate.  Also,  print 
numbers  carefully— a  h  for  example,  can  be 
misread  as  the  letters  1  or  i.  or  even  the  num- 
ber 7.  Speaiioaity  mention  that  your  message 
s  tor  the  Ham  Help  Corunrr.  fitease  mmembet 
to  acknowledge  responses  to  your  requests. 
Thank  you  tor  yvur  cooperation 

We  wish  to  announce  that  Roxanne  Del- 
mage  VE3V0N,  and  Craig  Delmage  VE3KKU, 
are  the  currem  QSL  Managers  for  9L3BM 

I  recently  purchased  a  Hailtcrafter  SX* 111 
and  HT-37  (matching  receiver  and  transmffler). 
1  am  looking  for  a  manual  and/or  schematic  tor 
this  1960s  equipment  I  will  pay  for  copies.  Bri- 
an Angel,  825  1/2  Wilson  Ave,t  Ames  I A 
50010.  {515}  232-7817. 

Does  anyone  know  where  I  can  get  info  on 
the  duties  and  responsibilities  ol  Merchant 
Marries  Officers?  til  take  books,  tapes,  or  any 
other  educational  maienafs.  Please  write  and 
let  me  know  what  you  have  and  how  much  SS 
you  want  for  LI.  Ed  Melanson,  RFD  #£  Box 
51QA  Thomdike,  ME  04986, 

Help!  I  just  purchased  a  Radio  Shack  Mod- 
el 102  laptop,  and  I'm  looking  for  software, 
hardware  and  publication  sources.  I  could  es- 


pecially use  ham  software,  a  spreadsheet,  mo- 
dem cable,  printer  cable.  Please  write  or  call, 
Brent  Putnam  N6UBD,  WW  Mayfiekt  M  #6t 
Ctevela  OH;  (218)  721-2019.  Or  e-mail  to 
bwp2®po.cwru.edu  on  college  interne!. 

Can  anyone  help  me  locate  Bnan  Key 
M5LNL?  This  station  is  with  the  mStary  some- 
where in  Venezuela,  not  at  the  call  book 
address,  N5LNL  was  my  lirst  CW  contact  but 
I  cannot  find  the  proper  address  to  send 
QSL  II  you  have  any  infoimation,  please  con- 
tact Gene  Kohring  N8QWM.  1§4T  MiltwVe- 
Shannon  Rd.t  Hamilton  OH  45013-9611. 
Thank  you, 

Manual/Schematic?  BAK  445,  EICO  330. 
EICO  379,  SEMCORE  RC115P  TS-6BB,  Marvin 
Moss  W4UXJ,  Box  28601.  Atlanta  GA  30358. 

Newly  fcensed  Ham,  permanently  cfcsaWed, 
no  benefits,  seeking  goodwtl  donations  ot  Ham 
equipment  and  related  hems.  If  it  works,  Til 
take  it.  No  rtem  too  big  or  too  small.  Can  repair 
if  minor.  Will  reimburse  shipping  and  postage,  I 
am  for  ihe  most  part,  a  listener,  Age  and  exter- 
nal appearance  of  equipment  is  not  a  factor  if  it 
is  functional.  Cometi  Howard  N8TQJ.  231  Fen- 
wick  Dr.,  New  Carfete  OH  45344 

I  am  looking  tor  the  diagrams  and  user/ 
service  manuals  tor  my  surplus  communica- 
tions receivers:  RACAL  HF  1-30  MHz.  Model 
1220  DRG#4teeO/D  Serial  #1551:  RACAL  VLF 
Converter  NCRA-6337A*  Serial  #260;  CEI 
VLF-354  1-600  kHz  Receiver.  SeriaJ  17  I  will 
compensate  for  Xerox/mailing.  Yvn  Dzyuba 
VE2XLT  (ex  UB5LT).  3150  ftosemont  i!5. 
Montreal  PQH1Y  IMS  Canada. 


-  Packet  Radio  - 

Portable  &  Affordable! 


BayPac 


Modnl   HP-! 

X 


Model  BP-l 
Packet  Modem 
Mode  in  USA. 


*  Simple  Installation 

*  No  External  Power 

*  Smart  Dog™  Timer 

*  Perfect  For  Portable 

*  Assembled  &  Tested 

*  VHF»UHF,HF(llM) 


Whether  you're  an  experienced  packeteer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  time,  this  is  what  you've  been  waiting  fort 
Tl Kinks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-featured,  packet  modern  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-1  transforms  your  PC-compatible 
computer  inio  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
like  dig i peat ing,  file  transfers,  and  remote 
terminal  access.  NOW  is  the  lime  for  YOU 
to  join  me  PACKET  REVOLUTION! 


J    Incorporate* 


5 

orporated 


400  Daily  Lane 

P.O.  Bo*  5210 

Grants  Pass,  OR 

97527 


1-800-8BAYPAC 


(503)474-6700  f 
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CIRCLE  269  ON  READER  SERVICE  CARD 


PCB  and  SCHEMATIC  C.A.D. 


EASY- PC       ($195 


EASY-PC 


MCC    »  [I 

rL^t   T*  i — 

iaev        J_c 


IC3 


^:- 


PS6 


„.    "II 

•  o  '        U 
tow 


zz 


^7 


i 


ucc  *   X  lw" 

II  3« 


'■---- 


Inpul*   a-s=    C^lcvts   ar 


•  Runs  on 
Pe/XT/AT/2e6/3S6  with 
Here,  CGA,  EGA,  VGA. 

•  Design  Single  sided, 
Double  sided  and 
Multilayer  boards. 

•  Provides  Surface  Mount 
support. 

•  Standard  output  includes 
Dot  Matrix  /  Laser  /  Inkjet 
Printers,  Pen  Plotters, 
Photo-plotter  and  N.C, 
Drill. 

•  Award  Winning  EASY-PC 
is  now  in  use  in  over 
13,000  Installations  in  70 
Countries  World-wide. 

•  Much  easier  than 
Ljghtbox  and  tapes, 

•  SUPERBLY  EASY  TO 
LEARN  AND  USE. 

•  Not  Copy  Protected. 


Fast  Packet  Ticket! 


Options:-  1000  piece  symbol  library  $75.00. 
Surface  Mount  library  $112,  Gerber  Import  facility  $195.00 


bfvhsh 


_LSS2_ 


For  full  info1,  write,  fax,  cali  or  use  inquiry  #   — 

Number  One  Systems  Ltd.    1 

REF:  73s,  HARDING  WAY,  STJVES,  HUNTINGDON, 
CAMBS.,  ENGLAND,     PE17  4WR. 

Telephone:  Fax: 

USA:  011-44-480-61778.  US  A  :0 11-44-480-494042  AMEX.VISA, 
Intnl:-  +44-480-61778  Intnl:-  +44-480-494042  MasterCard 
UK  :-  0480  61778  UK  :-  0480  494042  Welcome 


Thinking  about  the  move  to  packet?  M  Gracilis,  we've  got  yow  ticket — Today 
and  tomorrow 

Using  our  dual-channel  PackeTwin  module  and  your  existing  IBM*-PC  or  com- 
patible, you  can  communicate  with  other  packet  radio  station*  throughout  the 
world  Send  maiL  download  Hies,  browse  data  bases,  or  just  talk  to  your  friends 

When  you  order  our  PackeTwin  Wireless  Communications  System,  you'll  get  a 
plug-  V -play  9600  baud  system,  complete  with  modem  and  palm- si /c  two  watt 
UHF  transceiver.  You  supply  the  PC  and  antenna — Wk  supply  the  msV  If  opera- 
tion at  ]  200  or  2400  baud  is  desired,  plug- in  modems  can  be  ordered  for  direct 
connection  to  your  existing  transceiver  or  use  with  our  UHF  transceiver 

Consider  these  important  features  . , 

•  Dua] -channel  operation  to  19  2kbps     with  a  single  channel  capable 
of  speeds  to  1Mbps  using  RS-422  connection  and  the  PC's  DMA 
channels 

•  Free  software  that  provides  access  to  existing  AX  25  and  newer 
TCP/IP  networks  includes  features  such  as  BBS  operation,  Mailbox. 
S  YSOP  chat  and  file  transfer 

•  Free  product  software  and  firmware  updates 

For  information  contact  your  distributor,  or 


iM*vK,rCard 


The  niw  namr  m  Packet  Radio 

623  Palace  Street  Aurora.  IL  60506    Ph:(70B)  801  -BQOQfFAX  (703)  644^0183 
Email  info© gracilis  com 


CIRCLE  1  ON  READER  SERVICE  CARD 


CIRCLE  291  QN  READER  SERVICE  CARD 


March  12,  13,  14,  1993 

CENTRAL    FLORIDA    FAIRGROUNDS 
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Advance  Tickets  S6.00  ■  Swap  Tables  $25.00 
RV  Space  With  Hookup  S16.00 . 


Send  #10  Stamped,  Self 

Addressed,  Envelope  With 

Your  Order  To: 

Orlando  HamCaiion 
P.O. Box  547811 

Orlando,  FL  32854 

CIRCLE  96  ON  READER  SERVICE  CARD 


73  Amateur  Radto  Today  •  January,  1 993  55 


Atv 
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Ham  Television 


Bill  Brown  W&8ELK 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

TV  Camera  Lighting 

The  minimum  light  sensitivity  of 
TV  cameras  ftas  improved  dramati- 
cally in  the  past  few  years,  I  used  to 
have  a  few  bright  flood  lamps  in  my 
shack  in  order  to  provide  enough 
light  for  my  old  color  TV  camera.  It 
worked  great  outdoors  in  bright  sun- 
light,  but  was  dreadful  inside.  It 
needed  50  lux  minimum  light  level  to 
produce  a  good  image.  The  4i1ux"  rat- 
ing \s  a  light  level  corresponding  to 
one  lumen  per  square  meter  (ap- 
proximately the  light  produced  one 
meter  from  a  single  candle). 

Even  some  of  the  newer  cameras 
still  require  some  attention  to  the 
lighting  in  your  shack  to  come  up 
with  a  deceni  image.  Until  now.  TV 
cameras  that  were  more  sensitive 
than  your  eye  were  unaffordable. 

The  GBC  CCD-200 

I  recently  obtained  a  new  offering 
from  CCTV  Corporation,  315  Hud- 
son St,  New  York,  NY  10013:  (800) 
221-2240,  (212)  989-4433.  Their 
new  model  CCD-200  B/W  TV  canv 
era  has  some  eye-opening  specifi- 
cations. This  camera  is  somewhat 
smaller  than  a  pack  of  cigarettes, 
has  an  automatic  electronic  shutter 
and  includes  a  built-in  microphone, 
The  most  amazing  parts  of  it  are  the 
light  sensitivity  rating  of  0.02  lux  and 
the  special  5204.50  price  for  73 
readers* 


I  first  tested  out  the  camera  in  a 
room  with  somewhat  dim  lighting: 
just  one  table  lamp.  I  was  amazed  to 
find  that  everything  in  the  room  ap- 
peared brighter  on  the  TV  screen 
than  it  appeared  with  my  eyes.  I 
pointed  Ihe  camera  through  a  door- 
way into  a  dark  room;  the  camera 
picked  up  objects  that  I  could  barely 
even  see.  The  resolution  was  excel- 
lent {425  lines)  and  the  microphone 
worked  well.  The  wide  range  of  the 
electronic  shutter  allowed  me  to  look 
at  the  darkest  portion  of  the  room 
and  compensate  quickly  when  I 
painted  It  directly  at  the  lamp  You 
can  even  point  this  camera  directly 
at  the  sun  without  if!  effect  [some* 
thing  you  couldn't  do  in  the  Old  days 
with  vidicon  tubes}. 

Build  Your  Own  Nightscope 

i  noticed  that  the  CCD-200  was 
very  sensitive  to  the  infrared  spec- 
trum. It  could  detect  the  hot  tip  of 
a  soldering  iron,  see  blood  vessels 
underneath  my  skin  and  see  the 
pulsing  Infrared  output  of  my  VCR's 
remote  control  {invisible  to  the 
naked  eye).  I  turned  out  Ihe  light, 
and  found  that  the  output  of  the  re- 
mote control  could  illuminate  a  com- 
pletely dark  room  when  viewed 
through  the  TV 
camera. 

J've  always 
dreamed  of  own- 
ing my  own 
Nightscope.  It 
would  be  a  reaJ 
thrill  to  actually 
see  in  the  dark. 


A  Nightscope  uses  a  high-intensity 
infrared  {1R)  source  to  illuminate 
the  scene  and  an  iR-sensltive  detec- 
tor/light amplification  scheme  that 
views  the  area,  ft's  all  a  very  compli- 
cated and  expensive  affair  occasion- 
ally obtainable  through  military  sur- 
plus outlets. 

The  prospect  of  building  my  own 
Nightscope  prompted  me  to  run 
down  to  my  local  Radio  Shack  and 
browse  through  their  LED  section.  I 
found  an  appropriate  candidate  in 
their  high-output  infrared  LED  (mod- 
el #276-1 43b).  I  grabbed  a  handful 
of  these  and  headed  back  home 
to  the  workbench,  I  mounted  two 
of  these  on  a  breadboard,  along 
with  a  current-limiting  resistor  for 
each  LED  (see  Figure  1).  Just  at- 
tach the  LED  board  to  the  power 
suppfy  you  use  for  your  TV  camera. 
For  a  9-volt  supply  use  270-ohm  re- 
sistors; for  1 2  volts  or  more  use  470 
ohms.  Each  LED  draws  about  25 
milliarnps. 

I  put  Ihe  LED  board  into  a  small 
plastic  project  box  and  attached  it  to 
the  top  of  the  CCD-200  with  velcro.  I 
switched  off  the  room  light  and 
turned  on  the  TV  camera/infrared 
LED  system.  I  was  amazed!  It  was 
as  if  the  two  LEDs  were  headlights 
illuminating  whatever  1  pointed  the 
camera  at.  Even  though  I  was  sitting 
in  total  darkness.  I  could  clearly  read 
labels  and  see  objects  up  to  six  feet 
away  on  my  TV  monitor.  To  make 
sure  that  my  TV  set  wasn't  providing 
any  illumination.  I  checked  out  the 
TV  camera/LED  system  in  a  dark 


hallway  wilh  the  same  results.  The 
only  visible  indj cation  that  the  LEDs 
are  operating  Is  a  very  dim  red  glow 
if  you  stare  directly  into  the  tops  of 
Ihe  LEDs  in  a  totally  dark  room. 

To  light  up  a  larger  room,  you 
may  want  to  add  more  LEDs  to  the 
system,  but  1  found  that  even  just 
one  LED  worked  fairly  well. 

To  make  a  portable  Nightscope. 
just  add  a  small  portable  TV  monitor 
{such  as  the  Radio  Shack  Pocketvi- 
sion  26.  RS#  16-163)  and  a  battery 
pack;  you  can  now  literally  see  in  the 
dark. 

Although  it  is  a  visible  light 
source,  you  can  really  light  up  a 
room  with  one  of  the  newer  jumbo 
red  LEDs.  A  good  one  is  the  jumbo 
5000  (Radio  Shack#  276-086). 

Security  Applications 

The  security  applications  of  this 
system  are  intriguing.  You  can 
mount  the  CCD-200  and  the  LED  ar- 
ray in  your  repeater  site,  your  ham 
shack  or  your  clubhouse  and  ob- 
serve any  Intruders  via  an  ATV  link 
without  their  being  aware  of  the 
camera  (after  all.  everything  will  ap- 
pear totally  dark  to  their  eyes).  If  the 
intruders  use  a  flashlight,  ihe  whole 
room  will  light  up  (ike  It  was  broad 
daylight 

You  can  have  the  infrared  ATV 
link  (and  VCR)  come  jp  whenever  a 
security  motion  sensor  (or  magnetic 
window/door  sensor)  is  activated.  In- 
stead of  your  normal  ATV  repeater 
JD,  you'll  have  a  bird's-eye  view  of 
the  intruders. 


+  9  (or  12)  volts 


i 


Note:  use  470  ohm 
resistors  if  using 
+12  volts 


270 


IR  LEDs 


Infrared  LED  board 
(velcro  to  top  of  TV  camera) 

Each  LED  draws  approx. 
25  milliarnps.  You  can  use 
as  many  LEDs  as  your 
battery  or  power  supply 
will  allow.  A4-LEDarray 
is  shown,  however  good 
results  can  be  obtained 
with  just  one  LED. 


o 


CCD-200 

TV  camera 


J 


Photo  A.  The  CCTV  Corporation  CCO+2QQ  tow-light  /eve/  B/W 
TV  camera. 
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Figure  1.  An  array  of  high-output  infrared  LEDs  mounted  above  the  CCD-200  TV  camera  mil  provide 
enough  illumination  to  tight  up  a  small  room.  Since  the  output  is  afi  in  the  infrared  spectrum,  me  room 
will  appear  completely  dark  with  me  naked  eye.  For  9-vott  operation  use  270-ohm  resistors;  for  12 
volts  use  470  ohms. 
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Satcom  F2-R  transponder  13,  Others  may  be  retrans- 
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have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.   In  fad  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  calf  for  our 
complete  ATV  catalog  *  antennas,  transceivers,  amplifi- 
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ARE  YOU  LISTENING  TO? 

The  world  is  an  ever-changing  place,  but  there  is  one  thing  you  can  rely  on 
to  remain  the  same.. .the  Drake  reputation  for  American-crafted,  quality 
communications  products  and  unsurpassed  customer  service,  Nowt  the  Drake 
R8  World  band  Communications  Receiver  has  been  heralded  by  the  experts  as 
"the  best  of  the  best."  delivering  "unparalleled  all-around  listening  performance" 
that  is  "right  up  there  with  the  best  for  DXing/" 

So  if  you  want  to  keep  up  with  a  changing  world,  and  you're  not  listening  to  a 
Drake  R8,  we'd  like  to  suggest  you  make  a  change.  Call  1-800-7234639  today  for 
more  information  about  the  R8,  to  find  the  dealer  nearest  you,  or  to  order  an  R8 
direct  from  the  factory  with  a  free  15-day  trial  period.  If  you>e  not  impressed  by 
Drake's  quality,  performance  and  ease  of  operation,  all  in  a  receiver  costing  less 
than  $1,000.00,  return  the  R8  Receiver  within  15  days,  and  we'll  refund  your 
money  in  full,  fess  our  original  shipping  charge. 

The  world  is  a  big  place.  If  you  want  to  hear  it  all,  listen  to  a  Drake  R8, 
If  youVe  missing  it,  what  in  the  world  are  you  listening  to? 


M  amisburg,  OH  45343 
USA 
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Omtf  Your  Station  &y  Computer  Construction 

WK2S 

MAY 

30 

Invention  vs.  innovation 

Education 

WB2MGP 

JUL 

80 

DesqView 

RTTY 

WA3AJR 

AUG 

60 

Moonbase  America 

Description/education 

WB2MGP 

JAN 

46 

The  Lappaek 

Portable  power  supply 

No-Code 

Results 

N1GPH 

MAY 

84 

for  laptops 

W5VB0 

MAR 

52 

Nr>Code 

Club  reactions 

N1GPH 

SEP 

104 

Morse  code  program 

For  IBM  PC 

WA3AJR 

MAY 

78 

No-Code 

Dub  reactions 

N1GPH 

OCT 

88 

Packet 

lntemeBo-AX.25 

N1EW0 

DEC 

74 

Novice  licensing 

VEC  program 

htlGPH 

JUL 

as 

Packet  on  the  MAC 
P8S55 

Construction 

KD6CMT 
N1EW0 

OCT 

A  1  If" 

8 

Packel 

And  emergency 

l  jP"  a  jPw  i^*.  l.  r  ■    ■' 

jr-fcj'Jl   m 

uesenpoon 

AUG 

62 

communications 

KAODXM 

OCT 

42 

PUFF  design  program 

Microwave  circuits 

YVB6IGP 

MAY 

74 

Peter  i  and  Bouvel  Islands 

DXpedition 

AJ0N/LA8US 

MAY 

46 

PUFF  design  program 

Microwave  circuits 

WB6IGP 

JUN 

64 

Quarter  Century  Wireless 

Software  sources 

RTTY 

WA3AJR 

MAR 

76 

Association 

Description 

WB2MGP 

JUN 

30 

Viewport  VGA 

SSTV 

KA2PYJ 

AUG 

S 
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professional  results- often  surpass! 
capabilities  of  local  TV  weather  reporting.  Plug  ft  into 
vour  receiver  earphone  jack  and  decode  all  AFT  modes- 
GOES  &  Polar  satellites  as  well  as  HF  Marine  lax. 
Capture,  enhance,  print  gray  scale  weather  facsimile 
using  yom  PC.  Latest  technology  lor  optimal  noise 
rejection,  self-test  modes,  advanced  menu-driver} 
software  and  help  windows  assure  easy  operation . 

COMPARE  THESE  FEATURES! 

-  Real  lime  canlurc  and  display  of  all  APT  imagery:  GOES- TAR  GOES 
We=^X,  Wlelcosai,  NQAAMcor  polar  satellites.  HF-MarineWEFAX, 
satellrts  whrc  phnfos. 

-  SuperVGA  tfeplay  (VGA  Ifwrnigh  TSSQy 1024  356  colors). 

■  Integrated  enriaraemenl  tools  Brightness,  contrast,  histogram,  loam. 
ruffle  revere,  mirrcr  par.  scroll  AJI NOAA  loQ.  linear  erlancmefi* 
curres  ir^tt.shffl.  strafe  us* r^^ 
aitxe  tenperawes 
~R0aMfepss4t4«soUfeii 
Una^fej  oceaeiff!  and  24  how 

-  Prease  temperature  caftrahori  & 
calibrated  contour  maps 

-Latitudeflonqllude  grids  arid 
"you  arc  here"  (unction 

-  Standarci  TfFF  and  GIF  Image  fl(e 
formats  alio*  images  to  be  used 
with  other  software 

-  Integrated  GOES  TAP  ard  WffAX 
aamaiof}  to  view  !he  latest 
changes  in  neatta  ac/ivty 

-  Prtn  gray-scafe  on  laser  an)  dor  m*fct  onfiers 

-  Utantoy  tested  FCC  Pan  ftcbss  fi  tatified 
-Dnppiaf  distortion  removed  fcv  pots  s^blrtes  Martins  frame  sync 

-  Marxetf  Integrated  software  mmh  easy-to-use  pull-down  menus  and 
help  scteens.  Grapnic  signai  fever  meter  and  software  sellable  gatn 
assures  Dptrral  levels. 

Purchase  tha  system  your  way.  If  you  already  have  the 
receiver  and  antenna,  all  voir  need  is  the  WeatherFAX  hoard 
and  software.  Build  the  complete  hit  and  save.  If  you  need 
a  complete  system,  we  will  be  gtad  to  refer  to  you  to  dealers 
that  offer  complete  turnkey  Weattieff  AX  packages, 

Complete  W  &  SCtaRr  $356 

jaw  tending;, 

fcardOfcSrtfUSoarrinrUS'ijrKte)         HHgti  ftH^rK*  SaNlH* 
OFSWeatnafAX  Wwfcw  j*ajml»t 

WM  Lateral  CI..  Raleigh,  NC  2761?  Ptone/FAX  frlfl  B47  4MS 


Hm^^acaMipk^s  **?  »a#  nc 


Transceiver  Control 


Computer  Interface 


Control  Kenwood,  I  com,  Yaesu.  Ten -Tec  and 
other  [ran scei vers,  The  low  power  miiToniinia- 
t u re  electron ie%  is  built  iniothe  DB~  25  connector 
Power  is  borrowed  from  the  computer,  so  there  is 
no  power  supply  to  pick  up  RFL  No  assembly 
required.  Compatible  with  Ham  Windows.  CTt 
DXBase.  LOGic.  and  all  other  rig  control  soft- 
ware. Specify  vour  transceiver  make  and  model 
number:  we  will  wire  the  correct  connector  for 
you.  Cable  and  RC-Plus  software:  $54.95  is*  %/tij 


Make  and  Receive  Phone  Calls 
on  your  awn  Personal  Autopatch! 

Use  any  phone  line  and 
an  HT  or  base  station  io 
make  phone  calls  from 
your  car.  Pull  duplex 
'both  parties  can  talk  at 
the    same    time)    or 

simplex   tVOX  with   turn -around   beeps  I. 

Programmable  local  and  long  distance  aec* 

codes.  Regenerated  DTN1F  /  Pulse  dialing, 

A  utoma  I  k  t !  VV  iden  t  i  flcatio  n . 

1 ,51  ix-kfi"W*5. 1  T>  RF  shielded  metal  enclosure, 

Autoptltch     $199,u5   (Wsfli)     l2Vudapter$IL*)5 


Foreign  Orders  add  $10. 

CA  orders  add  Sates  Tax. 

Money  back  guarantee. 


j-Com    Box  I94T    Hen  Lomond  < 'A  95005 
(408)  335-9120  FAX  335-9121 
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THE  AMWEIKCW  TECHNOLOGY  «TH£  A  HI.  WEI  IS  &4J  UChNOLOG* 


An  Antenna  with  No  Earth  Loss? 


Yes.  -  #  the  answer  Is  GAP'S 
revolutionary  technology. 


^ 


WOTIAM 


niwiB 


MflHlOfJ 


J 


■  ■AlWl 


K  you're  looting  lor  «< 
itt  thai  can  out  perform  tne 
otners  an}  ove  y  du  if»e  edge. 
you're  looking  tor  a  GAP.  Trie 
Challenger  DX-VIII  is  the 
revolutionary  Design  that 
answers  your  demands  fo: 
multi-band  operation  and 
itfttQualeri  efhoency  wrtti  tow 
noise.  Tnis  s  ttm  technotogy 
that  eftmmates  Earth  Loss. 
GAP  drivers  from  an  efenitf. 
fmt  your  power  ooesnl 
disappear  into  the  ground  Put 
rt  up.  Turn  ton,  No  tuning,  No 
frustration.  GAP  fleltvers 
everything  bul  Iris  hassles. 
A  net  —  DAP  delivers  at  a 
(radian  of  rrta  cost  of  the 
"Whcaiied-  competition. 


The  Challenger  DX-VIII 

Ms  4ta  Ikr  :^  i  J*  i  In  to  2b 


?r  =*t 


$249 

plus  shippmg 


ES 


iff 


tHE  ANSWER  IS  GAP  TECHNOLOGY*  THE  ANSWER  IS  GAP  TECHNOLOGY 


60T0BKSJ  B 
N  QUOMHf) 
V«  «•***.  FL3Z 

(407)778-3728 


c^i-iwtfru 


33rd  ANNUAL 

TROPICAL  HAMBOREE 

AAAATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 
FEBRUARY  6  -  7, 1993 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER  •  MIAMI,  FLORIDA 
•Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 


PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  •  200+EXHIBIT  BOOTHS  •  DXCC  FIELD  CHECKING 

•  800+ INDOOR  SWAP  TABLES  •  FREE  PARKING  FOR  15,000  VEHICLES 
*  300  CAMPSITES  WITH  HOOKUPS  &  LAUNDRY  FACILITIES  *  ON-SITE  LICENSE  EXAMS 

SPECIAL  EVENTS!!! 

"HURRICANE  ANDREW  COMMUNICATIONS  CRITIQUE11 

"EXPANDED  YOUTH  FORUM  WITH  COMPLIMENTARY  ADMITTANCE  FOR  STUDENTS" 

"CONDUCTING  AMATEUR  RADIO  CLASSES" 

(Educational  forum  for  teachers,  class  instructors  and  parents) 

"FCC  FORUM" 
ALL  THE  ABOVE  IN  ADDITION  TO  USUAL  HAMBOREE  FESTIVITIES 


Registration:  55.00  Advance  -  $6,00  Door  (Tax  Ind.)  *  Valid  Both  Days  (Advance  deadline  Feb.  2) 

Swap  Tables:  520,00  each  (Tax  inci.)  +  Registration  •  Power:  S10.00  per  User  (Tax  Ind.) 
Campsites:  3  Days  (Fri.,  Sat,  Sun.)  S40.00  (Tax  Ind.)  •  4  Days  (Thurs.,  Fri,,  Sat,,  Sua)  $55.00  (Tax  Inch) 

Headquarters  Hotel:  Miami  Airport  Marriott  -  $69.00  Single,  Double  +  Tax 
Call:  (305)  649-5000  -  Speak  Only  to  Reservation  Department 
Must  Mention  "Tropical  Hamboree"  to  Get  Special  Rate.  Deadline  Jan.  25,  1993 
After  Deadline  Soecial  Rates  on  Room  Available  Basis  Onfy  *  Alternate  Facilities:  Contact  Hamboree  Chairman 

WRITE  TODAY  FOR  DETAILS  BROCHURE  Send  to:  Chairman,  Evelyn  Gauzens,  W4WYR 

&  RESERVATION  FORMS  2780  N.W.  3rd  Street,  Miami,  FL  33125 

(Available  Dec.  1st)  Tel :  (305)  642-4 1 39  •  Fax:  (305)  642-1 648 

(All  checks  for  tickets,  camoing  and  tables  should  be  made  payable  to;  Dade  Radio  Club  of  Miami,  Inc.) 
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Subject/Article 

Description 

Author 

Issue 

Page 

SubjecVArticte 

Description 

Author 

Issue 

Page 

QSOs 

How-to  for  a  good  one 

N1GPH 

FEB 

84 

Novates  h  Instruments 

DDS-3  DDS  synthesizer  kit 

Staff 

DEC 

69 

"Radio  Renegades" 

LOS  Angeles 

WA6ITF 

JAN 

74 

Nye  Engineering 

FS73  digital  lieldslrenglh 

j  j 

Radios  and  Runners 

49t  NYC  Marathon 

WB2MGP 

APR 

B4 

meter 

Start 

SEP 

44 

RM  7649 

Packet 

WA6JTF 

JAN 

74 

Oak  Bay  Technologies 

PS- 101  power  strip 

Staff 

FEB 

60 

Satellite  operation 

Informafton  resources 

WA5Z1B 

MAR 

78 

Overview  Systems 

AMFAX-tO  AM-lo-FM 

S6£ 

Certification 

WA6ITF 

JAN 

74 

converter 

Staff 

JUN 

52 

iZzLt 

AMSAT  31  Space 

PacCornm 

BayMod-9;  PacTOR 

Stafi 

OCT 

51 

Symposium 

WA5Z1B 

FEB 

53 

P.a  Electronics 

TC70-10  70cm  ATV 

Teaching  the  teachers 

Education 

WB2MGP 

SEP 

76 

transceiver 

Stan 

JUN 

52 

Telephones 

Outages 

WA6ITF 

JAM 

74 

Periphex 

Batteries 

Staff 

JUL 

74 

Youth  Forum 

Dayton  Ham  ventl  on '92 

WB2MGP 

AUG 

64 

Personal  Database  Applications 

LOGic,  Version  2.1 

Staff 

JAN 

70 

Youth  Forum 

MiamJHamboree192 

WB2MGP 

MAY 

58 

Planned  Products 

Micro  Circuit  Works 

Conductive  Pen 

Staff 

JUL 

74 

Microwave 

Potypnaser 

1992/1993  catatog 

Staff 

JUL 

74 

30  l*U  IF  strip 

10  GHz  transceivers 

WB6JGP 

JAN 

76 

Pro-AnWalor 

D270  duptexer 

Staff 

DEC 

69 

10  GHz  ampler 

Avantek 

WB61GP 

SEP 

BO 

Prccorrm-Brajretonri  Engineering  FC-t  300  frequency  counter 

Staff 

MAM 

50 

10  GHz  Gunn  osdlator  cavity 

Construction 

WB6JGP 

FES 

66 

QSL  Post  Office 

QSL  bureau 

Staff 

MAR 

50 

10  GHz  WBFM  transceivers 

Description/Solf  an-type  units ' 

OCT 

56 

Rabun  Labs 

ILQ/P  lightning  detection 

LOS  communication 

Trieory/constnjctfori 

WB6IGP 

MAR 

43 

system 

Staff 

SEP 

44 

PMTs  and  Lasers 

Description/circuit 

WB6IGF 

JUL 

62 

Sanelil  Technology 

OSC-1 00  code  practice 

PUFF  design  program 

Computer  software 

WB6IGP 

MAY 

74 

oscillator 

Staff 

JUN 

62 

PUFF  design  program 

Microwave  circuits 

WB6IGP 

JUN 

64 

Sensible  Solutions 

WB20PA  LogMaster, 

Resistors  and  capacitors 

General  description 

WB6K5P 

APR 

B2 

Version  4 

Staff 

JAN 

70 

RF  fitters:  coa»aj  and 

General  description/ 

SGCInc. 

SGr2000  HF  SSB  transcerver 

JUL 

74 

wavegude  systems 

construction 

WB6K5P 

NOV 

50 

SIGN  ON 

Removable  cateigns 

Staff 

JUN 

52 

Using  surplus  parts 

Tips 

W86IGP 

AUG 

58 

Spread  Spectrum  Scene 

Newsletter 

Staff 

AUG 

72 

Startek  International 

Pocket  Counters 

Staff 

APR 

70 

New  Products  (by  manufacturer) 

Telex  Hy-Gain 

High-power  baluns 

Staff 

APR 

72 

AEA 

DSP-1232  muKimode 

Tigertronlcs 

Model  BP-l  packet  modem 

Staff 

AUG 

72 

data  controller 

Staff 

DEC 

as 

Tripp  Ule 

ISOBAR  Ultra  surge 

Amaieur  Radio  Engineering 

S  ir:e'V::<:  ARE-10 

suppressor 

Staff 

NOV 

38 

speaker 

Staff 

MAY 

66 

Triomcs 

Portable  power  station 

Staff 

JUN 

52 

Antenna  Specialists 

FRO-5000  moOie  antennas 

Staff 

JAN 

70 

W&W  Associates 

Kenwood  replacement 

Antennas  West 

PicoJ 

Staff 

SEP 

44 

batteries 

Staff 

APR 

72 

ARTSCt  Publishing 

US.  Repeater Mapbook 

Staff 

JAN 

70 

Gordon  West 

Ham  Class  video 

Slafl 

MAR 

50 

ATV  World 

ATV  transceiver 

Staff 

DEC 

68 

World  View  Time 

Time  indicalor  chart 

Staff 

MAR 

50 

Austin  Antenna 

Inductor  design  software 

Staff 

APR 

70 

Baylin  Publications. 

Wireless  Cable  and  SMATV 

Staff 

SEP 

46 

Power  Supplies 

Bestway  Systems 

SCA-1  chassis 

Staff 

FEB 

60 

De-nppler  to  eliminate  hum  in  older 

ts  ainstonn  tT>gineBifiQ 

SR4  controller 

Staff 

JAN 

70 

equipment 

Circuit 

N4TMI 

SEP 

74 

omM$m 

RGMn8(X) 

Staf 

OCT 

50 

Inverting  Power  Supply 

Circuit 

AD5X 

AIL 

60 

Commuricaiions  Specialists 

TS-32PCTCSS 

The  Lapp** 

Portable  power  supply  for 

encoder-decoder 

Staff 

FEB 

60 

laotoos 
Constructs 

W5VBO 

MAR 

52 

Contact  East 

Workstation  Specialist  kit 

Staff 

SEP 

46 

NiCd  Restorer/Charger 

N7APE 

SEP 

24 

Conned  Systems 

CD-1  decoder 

Staff 

SEP 

44 

Power  supply  toad  fixture 

Circuit 

KB4ZGC 

APR 

77 

Cushcraft 

AP8A  antenna 

Staff 

OCT 

50 

Solid -stale  emergency 

Dennis  Ditlo 

Relational  Lagging  System 
software 

Staff 

MAR 

50 

backup  supply 

Circuit 

KE5V 

SEP 

74 

Daniel  k  Fort  Productions 

BeJd  Day  video 

Staf 

APR 

70 

Receivers 

constnjcwi 

C  r~^ ' 

WB8VGE 
WA5RON 

JUL 
SEP 

78 
74 

taveso'oppmg  uewcoon 
Equipment 

CaEer  ID 

Staff 

JAN 

to 

10  mm;  receiver 

70 

Aaapiao<e  monopnorttc  output 

Electron  Processing 

BRl-2  personal  repeater 

The  ExpJorer 

Construction 

K5WMS 

AUG 

30 

interface 

Staff 

APR 

72 

General  description 

Tneory 

KB1UM 

FEB 

46 

Electron  Processing 

BRI-2-DUAL/BR1-2-RB 

Staff 

SEP 

i"l  i'i 

General  description 

Theory 

KB1UM 

MAR 

66 

Electron  Processing 

SGR-t  attenuator  box 

Staff 

MAR 

50 

General  description 

Theory 

KB1UM 

APR 

86 

Electronic  Equipmen]  Bank 

1992  catalog 

Staff 

JAN 

70 

Timer  controller  to  prevent  NiCd 

Electronic  Eqwpmenl  Bank 

Lowe  receivers 

Staff 

JUL 

74 

overcharging 

Circuit 

W5PGG 

OCT 

60 

EnfercT.se  Ra^  a  Appicafions 

MK2  Microreader 

Staff 

DEC 

68 

EUR-A-M  Electronics 

Adjustable  antenna  mount 

Staff 

NOV 

38 

Reviews  (by  manufacturer) 

GAP  Antenna 

Voyager  DX4V  antenna 

Staff 

MAR 

50 

Ace  Communications 

AR3000  communications 

Hamtronics 

DVR-1  digital  voice  recorder 

■  Staff 

OCT 

DU 

receive  > 

K3BAH 

APR 

58 

Hamtronics 

Jan.  1992  catalog 

Staff 

FEB 

60 

AEA 

Iso  Loop  10-30 

N1EWO 

OCT 

16 

Hamtronics 

Repeater  kits 

Staff 

JUN 

52 

AEA 

Weather  FAX  decoder 

N71DB 

AUG 

42 

Hamtronics 

TD-4  seleclive  caJiing  mod  ule  Staff 

NOV 

sa 

ANLI 

ALBOG  HT  antenna 

N1GPH 

FFB 

20 

Hsndie-Base 

HT  stand 

Staff 

OCT 

50 

Cellular  Security  Group 

MAX  System  5-eJement  quadWBSNOA 

SEP 

41 

Hart  PubisNng 

Amateur  Radio  Mai?  Order 

Darwa 

DP-630  dpgitaJ  SWR  and 

Qtfftgrtflmntfrtq  Etafl 

AUG 

72 

power  meter 

VVB8RRT 

OCT 

26 

IC  Engmeering 

DIGI-flELO  meter 

Staff 

DEC 

63 

Daiwa 

PS- 304  regulated  power 

ICOM 

1C-728  transceiver 

Staff 

AUG 

72 

supply 

NtGPH 

MAY 

42 

IfX  Equipment 

S04  tower  bracket;  TT*3  tripod; 

PigiMax 

D  1200  frequency  counter 

KA1MDA 

MAR 

18 

CA-t  coax  standoff 

Staff 

APR 

n 

ELNEC 

Version  2.2 

WA4BLC 

JUN 

48 

Interflex  Systems 

KaGOLD  DuaiPort;  PkGOLD 

The  Forbes  Group 

Ventenna  antenna 

N1GPH 

JAN 

32 

Enhanced 

Staff 

NOV 

38 

4ML 

Foresight  Products  J  nc. 

"Super  Guy"  tower  guy 

W3BMW 

SEP 

ii  ■  &  j 

58 

interconnect  SpeciaSste 

DTMF  microphones 

Stafi 

AUG 

72 

Herghis  Tower  Systems 

Aluminum  lower 

WflCM 

JUN 

42 

international  Radio  and  Computer  QSYer  keypad 

Staff 

APR 

70 

Hett  Sound 

HM-lQduaJ&BM-lO 

PTC  Instruments 

SA1O0O  spectrum  analyzer 

Staf 

JUL 

74 

boomset  mikes 

NlGPH 

AP« 

28 

j-Com 

Model  SDP-GOO  autopatch 

Stafi 

NOV 

38 

ICOM 

IC-728  HF  transceiver 

WA4BLC 

DEC 

22 

j"Com 

S:eaJth  Antenna 

Staff 

MAY 

66 

j*Corrt 

Verrtnloquist 

WB8ELK 

JUN 

40 

pCom 

Ventriloquist  voice  keyer 

Staff 

FEB 

60 

Japan  Radio  Co. 

JRL-2000F  HF  MOSFET 

Japan  Radio 

JRL-200FHF  linear  amplifier 

SEP 

44 

linear  amplifier 

WA4BLC 

NOV 

26 

Larsen 

KG  2/70  dual-band  antenna 

Staff 

FEB 

60 

J  PS  Communications 

NF-60  DSP  notch  filter 

WA4BLC 

MAR 

36 

Link  Plus 

MULE  signal  processing  unit  Stafi 

JUL 

74 

Kantronics 

KPC-3  packet  communicator  WB9EGA 

OCT 

30 

Marine  Eiedronics 

SUPERLiNK  software 

Staff 

JAN 

70 

Larsen  Antennas 

KG  2/70  glass-mounted 

N1GPH 

AUG 

46 

MFJ 

MFJ-346  frequency  counter 

Staff 

APR 

70 

MFJ 

MFJ-247  antenna  analyzer 

WA4BLC 

MAY 

25 

MFJ 

MFJ-1116defcaeDC 

MFJ 

MFJ-9020  20m  CW  lansceiwr 

power  outlet 

>:i~ 

OCT 

51 

iCW  station 

WBBVGE 

JUL 

36 

Micfocraft  Corporation 

Personal  Code  Explorer 

Staff 

OCT 

51 

NOG 

Comet  CX-224  tnband  mobile 

Midwest  Wood  Products 

Clock 

Staff 

NOV 

38 

antenna 

WB6IGP 

SEP 

26 

Mouser  Electonics 

Purchasing  manual 

Staff 

MAY 

66 

Nye  Engineering 

FS  73  Signal  Cube  digital  field 

- 

M,  M.  Newman 

AntexTCSU-1  soldering 

strength  meter 

WB9RRT 

NOV 

42 

station 

Staff 

FEB 

60 

Number  One  Systems  Ltd, 

EASY- PC  PCB  layout 

NCG 

CX-224  tnband  mobile 
antenna 

Staf 

MAY 

66 

program 

WB6P 

APR 

48 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 

$2399°° 


*JC-765 


ICOM 


KM  2  GAT 
IOR1 
IOR100 
fC-735 

FC-725 
IC-3SAT 

IC-726 


1,2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 

ALL  MODE  HF  TRANSCEIVER 


£324.00 

$519  00 
$599.00 

$899,00 

S799.00 
S31 9.00 

Si  089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Call  us  at  (408)  998-5900 

Since  J 933 


Wideband  AC  Magnetometer 


Low  Cost 

Wideband  AC  (12Hz  to  50kHz) 

Magnetometer 

Measures  low  level  AC  magnetic 
fields  to  ±199.9  milligauss  with  0.01 
milligauss  resolution  -  Analog  output 
for  data  logging  is  standard. 


WMUfl 


C43CLE  1 32  Oft  READER  SERVICE  CARD 


WALKER 

SCIENTIFIC  INC. 

RockdaleStreet  •   Worcester,  MA  01606  U.S.A. 

Tel:  (508)  852-3674  /  853-3232 

Toll  Free:  1 -800-962-4638  •  Fax:(508)856-9931 


CIRCLE  292  ON  READER  SERVICE  CARD 


Modem,  High-Performance  Stations  use  ;0MET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


146/446  MHz 
Base/Hep  eater 


CA-MMAX 

Gain  &  Wave: 
1tiMHza.5dB 
g/b  wave  1 3 
445MHz  11.9dB 
5-'a  wave  i  a 
Mai  POwer:  200  watts 
Length  17"  r 
Connector 

uhf  mm 


CAWWX 
GanftWaw: 
146MH2  fi.5d_B 

146  MHz  HUB 
5/i  wave  1 5 


ice  Series 


CX-224 


^fjv 


i 


FL-62S  R-67S  CX-224 

Gain  &  Ware:  Gan  &  Watt:  Gain  &  Ware: 

U6HHz  15dB  146MHz  4^rfB  146MHz  ZJWB 

'ftfw  '/rnwe  Viwave 

446MHz  S.tWS  446MKz  7.2dfi  Z22MHz  3.6dB 

tyi  wave  1 2  V*  ware  z  3  *.■'■  wave 

1s     Mai  Power:  150  wans     Mai  Power:  150  watts       4 4 6 MHz  6. Oil 6 
Length:  3'  F  Length:  4'  11"  V*  wave  t  2 

Connector:  Conrveclor  Mai  Power:  100  waits 

UHF  (PL^5?)  UHF  (PL-259)  Length:  3' 

Connector: 
UHF  {PL-ZS9I  Oft 
NMO  (CX-224NMG) 

1275  l\L  Grove  Street,  Anaheim.  CA  92806 
(714)  630-4541  •  (800)  962-2611 

CALL  FDR  COMPLETE  CATALOG  OR  NEAREST  DEALER 


Max  Power:  200  waits  Max  Power:  ISO  wans 

Length:  10' 2"  Length:  3'  F 

Connector:  Connector: 
UHF  |SG  239)  UHF  (PU255) 


Length:  3'  F 
Connector: 
UHF  (PL-2591 

NC6  CO, 


FL-67S 
Gain  &  Wave: 

146MHz  4^dB 

'/iwwe 

446MKz  7.2dfi 

V*  ware  1 3 
Mai  Power:  150  watts 
Length:  4'  TT 
Connector 

UHF  (Pt  259) 


2x4  Series 

Bust  Sellers 


CA-ZI4MB 
Gain  A  Wive: 

146MHz  4MB 

*/iwave 

44fitf  rfc  IDdB 

a/i  wave  1 3 
Mai  Power: 

150  waits  FM 

Length:  4' 10" 
Connector: 
UHF  (Pl-259) 


CF-416A 


CA-2X4SR 
Gain  4  Ware: 

mm  a&rfB 

446MHz  6.2dB 
s/(  wave  i  t 
Mai  Power: 
150  walls  FM 

Length:  3P  4" 
Connector: 
UHF  (PL-259) 


NEW  B  Series 

Black  Anodized 


B  20 

Gain  A  Ware: 
146Mhb  2.15dB 
Viware 
446MHz  5rfB 
Vi  wave  x  2 

Mai  Power:  SO  watts 

Length:  30" 

Connector; 
UHF  (PL-25g|h  OR 
NMOfB-ttNMQ) 


Gain  A  Ware: 

146KHz  (MB 

ViiM 

446MHz  2,1SdB 
V?  wave 
Mai  Power:  50  watts 
Lojigth:  12" 
Connector: 

UHF  (PL-259|h  OR 

HMO  (HO  NMO) 


CF4160K 


2M-70cm  DUPLEXERS    CM1EA:  All  UHF  fonns  w/Leads 
Cw  CF-41&CK:  Ail  UHF  Conns  wo  Leah 

Utmt  &0CW  CF-41BM:  Ditto,  M  MOJnpil 

PMnate  Com*  wv  Leafc 


CIRCLE  54  ON  READER  SERVICE  CARD 
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Subject/Article 

Description 

Author 

Issue 

Page 

Subject/Article 

Description 

Author 

Issue 

Page 

Personal  Database  Applications 

lOGiCJr.&LOGicH 

Linear  Inductance  Meter 

Construction 

WSVWX 

JAN 

38 

Vers.  2.1 

WA2USG 

MAY 

38 

Measuring  RF  power 

Circuit 

K84ZGC 

MAR 

64 

PnMm'VaJor 

Micro-Mag  Mobfle  Antenna 

AH2AR/8 

DEC 

26 

NE-602  RF  Signal  Generator 

Construction 

Ken 

FEB 

22 

Nto  Stack 

HTX-202  transceiver 

WB6N0A 

F© 

28 

NiCd  Restorer/Charger 

Construction 

N7APE 

SEP 

24 

Standard  Amateur  Bafio  Products  C  i 

W66NOA 

JAN 

24 

Power  Breaker 

Safety  advice 

WA1FHB 

JAN 

18 

TAB  Books 

RFtircurJ  design 

N3GDE 

JAN 

23 

Protected  AC  Outlet 

Construction 

N4TMI 

JUL 

50 

Tigertronics 

BP- 1  packet  modem 

WBSELK 

DEC 

52 

Remote  FeJd-Strengrh  Meter 

Cortslrucrjon 

W2IMB 

MAR 

44 

Vector  Control  Systems 

VBL460  beam  indicator 

WA3USG 

FEB 

15 

Vol  (meter,  LED  expanded 

QRP  operation 

WBSVGE 

MAY 

62 

Yaesu 

FT-26  2m  watkia 

KB1UM 

MAY 

50 

Yaasu 

FT-415  Handheld 

KB1UM 

JUL 

46 

Theory,  Tips,  Tutorials,  How-To 

2m  Hazaioous  to  Your  Health? 

Safety  rips 

Mill 

DEC 

26 

Reviews  (by  product) 

Amplifiers 

Gain 

KB1UM 

JAN 

50 

Brain  tafctefs 

TpS 

KB1UM 

MAY 

68 

Antenna 

AEA  IsoLoop  10-30 

N1EWO 

OCT 

16 

Bruenecircutt 

Measuring  RF  power 

WB8VGE 

SEP 

84 

Anlenna 

Ventenna;  Tt\s  Forbes  Group  N1 GPH 

JAN 

32 

Choosing  a  rig 

Tips 

KB1UM 

SEP 

64 

Antenna,  5-element  quad 

Cellular  Security  Group 

Digital  technology 

General  description/theory 

KB1UM 

JUN 

70 

MAX  System 

WB6NOA 

SEP 

41 

Digital  technology 

General  Rescript  on/theory 

KB1UM 

JUL 

70 

Antenna,  glass-mounted 

Larsen  KG  2.-70 

N1GPH 

AUG 

46 

Direction  finding 

Tips  tor  hiders 

KOOV 

AUG 

54 

Antenna,  KT 

ANUALBOO 

N1GPH 

FEB 

20 

Filters 

For  2m 

WB6IGP 

DEC 

7E 

Antenna,  mobie 

Pro*Anv'vaJor  Micro-Mag 

AH2AFLB 

DEC 

26 

Ham  radio  acronyms 

DefoDons 

KB1UM 

AUG 

70 

Antenna.  t riband  mobie 

NCG  Comet  CX-224 

WB6fGP 

SEP 

26 

MAR-xICS 

Description 

K4^PV 

DEC 

50 

Antenna  analyzer 

MFJ-247 

WA4BLC 

MAY 

25 

Microprocessors 

General  description/theory 

KB1UM 

NOV 

60 

Antenna  modeling  software 

ELNEC  Version  2.2 

WA4BLC 

JUN 

48 

Microprocessors 

General  description/theory 

KB1UM 

DEC 

84 

Antenna  lower 

Heights  Tower  Systems 

Microwave 

Using  surplus  parts 

WB61GP 

AUG 

58 

aluminum  tower 

W8CM 

JUN 

42 

Parts  sources 

Tips 

WB8VGE 

JAN 

62 

Beam  indicator 

Vector  Control  VBI360 

WA3USG 

FEB 

15 

Power  breaker 

Safety  advic* 

VYA1FHB 

JAN 

18 

Boole  review 

RF  circuit  design 

N3G0E 

JAN 

23 

QRP 

Theory 

WB3VGE 

AUG 

56 

Communjcaforv  receiver 

AceAFBOOO 

N3BAH 

APR 

58 

QRP  tinkering 

Tips 

WB8VGE 

FBI 

70 

Digital  field  strength  meter 

Nye  Engineenng  FS  73 

Receivers 

General  descnptjon/lheory 

KB1UM 

FEB 

48 

Signal  Cube 

tVD3 KH  I 

NOV 

42 

Receivers 

General  description/theory 

KBlUM 

MAR 

6€ 

Digital  SWR  and  power  meter 

Daiwa  DP-830 

WB9RRT 

OCT 

26 

Receivers 

General  descriplion/ineory 

KBIUM 

APR 

86 

Frequency  counter 

DlgiWIax  D-1200 

KA1MDA 

MAR 

18 

Satellite  operation 

Inlormation  resources 

WA5ZIB 

MAR 

78 

Handheld 

Standard  C168A 

WB6NOA 

JAN 

24 

Spread  Spectrum  Primer 

General  description/1  heory 

KC6YJY 

NOV 

29 

HandneW 

Yaesu  FT-415 

KS1UM 

JUL 

46 

Use  Those  Surplus  Meters 

Tq&.  how-to 

KB4ZGC 

JAN 

42 

Unea/ampifier 

Japan  Raoc  JRL-2000F 

WA4BLC 

NOV 

26 

LfengRS-12 

Sateflftes 

G3IOR 

MAR 

32 

Microphones 

HedHM-IO&BM-IO 

N1GPH 

APR 

28 

rvotcn  filter 

JPS  NF^60  DSP 

WA4BLC 

MAR 

36 

Transceivers 

Packet  communicator 

KantrcnicsKPC-3 

WB9EGA 

OCT 

30 

10  GHz  WBFM  transceivers 

Descn'ptiorVSolfarvlype  units  WB61GP 

OCT 

56 

Packet  modem 

Tigertronics  BP-1 

WBSELK 

DEC 

52 

20m  transceiver 

Construction 

WB6NKJ 

JUN 

26 

PCB  layout  program 

Number  One  Systems 

Argonaut  II 

QRPoperalion 

WB8VGE 

NOV 

m 

EASY- PC 

WB5P 

APR 

48 

Ramsey  FX-146 

Construction/add  8,000 

Power  supply,  regulated 

DarwaPS-304 

N1GPH 

MAY 

42 

channels 

KG7BK 

JUN 

10 

Software,  Logging 

LOQc  Jr.  &  LOGk  U 

Receive  Converter  Adapter 

Vers,2J 

WA3USG 

MAY638 

for2mSAMlTransvefter 

Construction 

WD4PU 

APR 

36 

Tower  guy 

Foresight  Products 

Ten-Tec  Argonaut  It 

ORP  transceiver 

WB8VGE 

MAR 

74 

"Super  Guy" 

W3BMW 

SEP 

58 

Transceivers 

Construction 

W3RW 

JUL 

32 

Transceiver,  2m  FM 

Radio  Shack  HTX-202 

WB6NOA 

FEB 

28 

Unlocking  meHTX-1 00 

Modification 

AC3L 

DEC 

2U 

Transceiver  &  CW  station. 

20m  CW 

UMBO 

WB8V6E 

JUL 

36 

Transmitters 

Transceiver;  HF 

ICOMK>728 

WA48LC 

DEC 

22 

10m  DS8  Transmitter 

Construcion 

W4A0G 

JUL 

18 

Voice  storage  system 

K^mVertrSoquisI 

WBS&K 

JUN 

40 

40/30  Meter  Wave  Ryder 

QRP  transmitter/ 

WaJkieP2m 

Yaesu  FT26 

KB1UM 

MAY 

50 

construction 

KI5AZ 

MAR 

40 

Weather  FAX 

AEA-FAX  decoder 

K7IDB 

AUG 

42 

ATV  Iransmitler,  Part  I 
ATV  Transmitter,  Part  II 

Construction 
Construction 

KA2CWUK2MQJ  AUG 

KA2CW17K2MQJ  SEP 

22 
50 

Satellite  Opera  lion.  EME.  Space 

Digital  ALC 

For  transmitters/ 

AMSAT 

'91  Space  Symposium 

WA5ZIB 

FEB 

53 

construction 

N7APE 

AUG 

36 

AMSAT 

"92  Annual  Meettng 

WA5ZJB 

DEC 

70 

QRP  8&V40CW  Sender 

Construction 

G2BZQ 

NOV 

8 

AMSAT 
AMSAT 

A-O-13 
Nits 

WA5Z1B 
WA5ZIB 

SEP 
MAY 

72 

77 

QRP  transmitter 

Construction 
Construction 

WB8VGE 
WI5W 

APR 

APR 

sa 

22 

hoc*  Benoef  UnP  Transmrtier 

Antennas 

Portable 

WA5ZJB 

AUG 

66 

Ryan  exciler 

QRP  operation/ 

ATV  balloons 

Comparison  to  satellite 

construction 

WB8VGE 

JUN 

62 

communication 

WA5ZIB 

JUN 

46 

Te-chno-Wrilzzyl.ParM 

DOS/construction 

N9JZW 

DEC 

8 

KITS  AT 

Description 

WA5ZIB 

JUL 

53 

m 

KfTSAT-A 

Description 

WA5ZIB 

NOV 

56 

Updates 

Mooncase  Amenca 
QSCAR-21  (RUDAK-2) 

Descnpbon/Educalnfi 

VU82MGP 

JAN 

46 

8,00  Chanete  tor  tne  Ramsey 

■■  in  i,~i .i-i  * 

■  /  ^H  ^M-V,IV 

■  ■■ 

Description 

WA5ZB 

OCT 

52 

FX-146 

JUN  92  issue 

KG7BK 

JUL 

58 

SAREX 

1992  missions 

WA5Z1B 

MAY 

77 

AskKaboom 

JUN  *92  issue 

K81UM 

JUL 

58 

Satellite  operation 

fnformation  resources 

WA5ZIB 

MAR 

78 

Cheap  and  Simple  Power  Supply 

DEC  9 tissue 

WA9VLK/G0NBZFEB 

75 

Satellite  software 

PB.EXE 

WA5Z1B 

APR 

76 

Computerized  Tuning  lor  Ramsey 

f 

STS45 

SAREX  activity 

WA5ZIB 

JUN 

46 

Receiver  Kits 

DEC  '91  Issue 

N8KDD 

FEB 

75 

STS-45 

Update 

WA5ZIB 

APR 

7S 

CrystaJ  Malchinrj  and  Activity 

uVf>14AK>22 

Activity  switch 

WA5ZIB 

APR 

76 

Tester  (Xircuits*) 

MAY  "92  issue 

KB4ZGC 

JUN 

60 

UftgflS»ti 

Tips 

G3IOR 

MAR 

32 

[Xjal-ComboFSM  and  Source 

Op  Meier 

JAN  32  issue 

YVB0ESV 

FEB 

75 

Test  Equipment 

DXpedition  to  Peter  I  and 

AC  Line  Voltage  Monitor 

Circuit 

KB4ZGC 

OCT 

60 

Bou vet  Islands 

MAY  '92  issue 

AJ0N1A8US 

JUN 

60 

Battery  Watchdog 

Construction 

WB0TCZ7 

MAY 

26 

Function  Generator; 

Bidirectional  power  meter 

Construction 

WBflVGE 

XT 

69 

Surplus  Meters 

JAN  '92  issue 

KB4ZGC 

MAR 

64 

Calibrated  Sgna)  Generator 

Construction 

N2DCH 

JUL 

26 

GaAsFET  Preamp  Sequencer 

MAR '92  issue 

WZ1V 

APR 

75 

Crystal  matching  and 

Microprocessor  Repeater 

adnriry  tester 

Crori 

KB4ZGC 

HAY 

64 

Controier 

OCT  91  issue 

WB3ESS 

JAN 

58 

Crystal  oscillator 

Circuit 

KB4ZGC 

JUL 

60 

Packet  on  tne  Mac 

OCT  "92  issue 

KD6CMT 

NOV 

54 

Crystal  Signal  Source 

Construction 

KA1MJP 

MAR 

14 

Packet  on  the  Mac 

OCT  '92  issue 

KD6CMT 

DEC 

90 

Crystal  Tester 

Construction 

KA4J 

JAN 

22 

Project  INSPIRE 

DEC  '91  issue 

KG6EK 

FEB 

75 

Dynamic  Component  Analyzer 

Construction 

KA1MDA 

MAY 

8 

Pseucto  CW  Filter 

JUN  '91  issue 

W6ZZB 

MAR 

64 

Expanded-Scate  voltmeter 

Modification 

KJ4YY 

DEC 

60 

Rock  Bender  QRP  Transmitter 

APR  '92  issue 

VYI5W 

JUN 

60 

Beld-Sirenglh  &  Source  Dtp  Meter  Construction 

WB0ESV 

JAN 

8 

Ouag-V 

DEC  "91  issue 

WB3AYW 

FEB 

75 

Frequency  Counter  Upgrade 

Construction 

KD9ZT 

AUG 

48 

Quag-V 

DEC '91  issue 

WB3AYYV 

MAR 

64 

Function  Generator 

Construction 

KB4ZGC 

JAN 

28 

SAM1  Transverter 

APR92&sue 

VYD4PU 

JUN 

60 
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The. Best  Value 


S> 


MAX 


System 


\*> 


Ground  Plane  25.95 
3  Element  Quad  39.95 
5  Element  Quad    59.95 


Antennas 


t -800-487*7539    ORDERS 
Master  Card  &  VISA  Accepted 


508-261-8892       INFO 
508-768-7486       FAX 


US  Shipping  $4.00 
MA  add  5% 


Send  Orders  To:    Cellular  Security  Group 

4  Gerring  Road 
Gloucester,  MA  01930 


MADISON 
SHOPPER 


ORDERS:  1(800)231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX  1  (713)729-4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More 

VISA 


Moi't'fijfd 


FREE  List  Call  ^^ 


Madison  Electronics 

12310  Zawalla  Street 
Houston.  TX  77085 


CIRCLE  25  ON  READER  SERVICE  CARD 


Personal  Code  Explorer 


"A-  Novices 

•  SWLs 

*  Veterans] 


ATTENTION  ACC  OWNERS! 

AIND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


DVMS/1  + 

Digital  Voice  Mai]  System 

*  1024  user  voice  mail  system,  works 
like  a  voice  BBSS 

*  All  features  prompted  by  a  pleasant 
female  voice! 

*  Storage  limited  only  by  available  hard 
disk  space! 

*  Communicates  with  RC-85/967850 
using  busy  /data  lines! 

*  100  event  advanced  scheduler  with  real 

voice  clockicalendad 

*  Background  upload/download  of  all 
files  via  optional  modem! 

*  Many  other  features,  too  many  to  list  here! 

TheDVMSA+  is  now  available  for  $349! 
Demo  cassette  and  manuals  available! 


XPfcRTEK  ELECTRONICS 
5312  Ernest  Road 

I  uekport,  New  York  14094 
CaUtiiduy!  (716)434-3(108 


COtCLE  94  ON  READER  SERVICE  CARD 


Copies    FAX    RTTY,    MORSE, 
S1TOR.    PACKET,    and    more 
I  from  receiver  to  IBM/PC  CGA. 
Uivxreen  ^J  EGA  VGA  screen.  Easy  to  use 

Scope  land  install  Extensive  manual. 

Personal  Code  Explorer  -  $129  S&H  $4 

Free  Brochure.  Call-Write-Ordcr.  MC/VISA. 

Phone  (414)  241^8144  I 

ytfamtMft  Box  5 1 3SX  Thienwille,  Wl  53092 , 

CIRCLE  98  ON  READER  SERVICE  CARD 


COMTELCO 


INDUSTRIES 


ta^&!  MAGNET 


MOUNT 
Dual  Band  Mobile 

140  mhr,  440  mh* 

Multi-Whip  Mobile 

140  mhz,  220  mhi,  440  mhz 

150  Watl  Power  Rating 

Supplied  *rfti  12*1  of  RG58  Coax 

Choice  ot  BNC  or  PL259  Connector 

1  800-634  4622 

Qu&tity  products  Made  tn  the  USA 

COMTELCO  INDUSTRIES  INC. 

SOi  Mitchell  Rd  .  Giertato rtts.  IL  «i39 


t   •   • 


EVERY  ISSUE 
Of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75.  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $285  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0+ 

Your  fuil  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 


"Whitehall 


>  • 


Route  4,  Box  1630 
Mineral,  VA  23117 

703-894-5777 
800-282-5628 


CIRCLE  15  ON  READER  SERVICE  CARD 


CIRCLE  168  ON  READER  SERVICE  CARD 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  NJ  07446 

800-345-5634 

Phone  &  FAX  201-3272462 


ONV  Safety  Belt  With  Seat  Harness 


-*=?  % 


S89.95 
OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ON V  Tool  Pouch  S1 5.95 

Add  $4.00  Fof  Handling  VISA  M/C CHECK 


ONV  Belt  W/O  Seat  Harness 
$74  95 


CIRCLE  102  ON  READER  SERVICE  CARD 


KA5DWU  OPM>U  TEM  HCP€*  ETA  COHTfJOu£fi 


Sfuxt^a.  fa*,  *?t<Lefy 


gflMi 


^4s*A*« 


/  Full  Duplex  AutopaLch 
•  91 1  Emergency  Access 
/  Reverse  Autopatch  •H'oll  Restriction 

/  Voice  Mail       /  Voice  I D's     /  BSR  XI 0 
/Votee/Tone/DTMF  Paging      ^Scheduler 
/Links    /Programmable  Courtesy  Tones 
/Hardware  Logic  I/O       /ReaJ  Time  Clock 
|  /Morse  Code  Practice        /Remote  Base 

PCRCJ2  Combines  the  power  of  your 
XT/ATplalform  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.    Vo/ce:  5^^^7f5 

BBS:  S1S-286*  1518     Fax:  5 16-563^4716 


CIRCLE  198  ON  READER  SERVICE  CARD 


VOX  CONTROLLER 

Repeater/Rmt  Base/Cross  Band 

using  >uur  radios  and  mic  connector 
No  Internal  connections  to  radios 

8-16  VDC/over  and  reversed  voltage  protection 
Lhree  minute  lime-oui- timer 

Will  waik  with  two  or  three  wire  Audio/PIT  circuits 

BC  -  I  for  singU  receiver  and  transmitter ,S34f95 

BC~  2  for  two  receivers:  and  transmitters.^. ,.$64.95 

The  BC  -  2  operates  « two  operate  repealers,  as 

linked  repeaters  or  repeater  /remote  base 

For  all  VOX  type  controllers     --- 

llH'alch  DTMF  controller  with  8  latched  outputs 

Send  SASH  for  latest  product  brochures  and  prices 

Add  $4,00  shipping  and  handling 

BOX  Products  (901)  968-5416 

P.O.  Box  57    Lexington,  TN  38351 


CIRCLE  137  ON  READER  SERVICE  CARD 


BATTERIES 

Nickel-Cadmium.  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios.  Computers, 
Etc,  And  AH  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E,H,Y0ST  &  CO. 

7344  TETtVA  RD. 
SAUK  C1TY,WI  53583 

(608)  643-31 94 
FAX  608-643-4439 


CIRCLE  114  OH  READER  SERVICE  CARD 
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Number  17  on  your  Feedback  card 


New  products 

Complied  by  Hope  Currier 


GET-TECH 

GET-TECH  has  released  its  digital  voice 
recorder,  AUDtO  021 5,  This  unii  wfll  record 
up  to  £16  seconds  of  speech.  With  four  se- 


GRE  AMERICA 

GRE  America  has  introduced  GINA* 
Global  integrated  Network  Access,  a  wire- 
less data  transceiver  that  transmits  and  re- 
ceives data  at  rates  up  to  128K  bauU  GINA 
eEiminates  the  expense,  h assies  and  re- 
strictions of  wire  connections,  while  provid- 
ing reliable  data  communications.  It  utilizes 
spread  spectrum  technology,  which  ts  nigh- 
ty immune  to  interference.  GINA  can  be  in- 
corporated into  a  wide  variety  of  applica- 


HAMTRONICS 


tectabte  sample  rales,  up  to  eight  different 
variable-length  messages  may  be  stored. 
Two  separately  adjustable  audio  outputs 
are  provided.  One  high-level  output  will 
drive  a  speaker  to  400  mW;  the  other  may 
be  used  for  output  lo  an  external  amplifier 
or  transmitter.  An  on- board  regulator  al- 
lows use  from  8  to  15  VDC.  Also  included 
is  an  open  collector  output  lor  keying  a 
transmitter  or  external  device  during  play- 
back, The  2.5"  x  2,5"  unit  comes  fully  as- 
sembled and  tested,  including  battery 
backup  and  4  meg  RAM, 

The  AUDIO  G-21B  is  priced  at  St49, 
ptos  5  &  H_  For  more  intormatioa  contact 
GET-TECH,  201  Rffey  Road,  New  Windsor 
NY  12553;  (914)  584-5347.  Or  circle 
Reader  Service  No,  203, 


Hamtronrcs,  Inc.  has  published  their 
new  "January  1993"  catalog,  which  con- 
tains 40  pages  of  kits  and  wired  units  for 
amateur  radio,  two-way  shops,  scientific 
and  industrial  radio  users,  and  OEMs.  It 
features  two  new  products  a  digital  voice 
recorder  and  a  tow-cost  DTMF  controller. 
The  DVR-1  digital  voice  recorder  may  be 
used  as  a  voice  ID  for  repealers,  contest 
CQ  caller,  or  radio  scratchpad.  It  records 
up  lo  20  seconds  of  real  voice  audio  in 
one  or  multiple  message  segments  and 
plays  back  through  a  repealer  or  small 
speaker. 

The  TD-4  DTMF  controller  provides  one 
latching  output  based  on  tour-digit  com- 
mands to  turn  any  circuit  on  and  off.  It  was 


designed  especially  for  use  as  a  selective 
calling  unit  to  be  used  with  any  receiver  or 
transceiver  to  allow  the  speaker  to  be  mut- 
ed until  someone  wanting  to  call  you  sends 
the  appropriate  DTMF  command  to  open 
the  speaker 

These  new  products  are  added  to  the 
selection  of  VHF  and  UHF  FM  transmitters, 
receivers,  power  amplifiers,  converters, 
preamps,  repeaters,  DTMF  controllers,  au- 
topatches  and  digital  radio  modems  whk;h 
Hamtronics  has  manufactured  for  over  30 
years.  To  receive  a  copy  of  this  new  cata- 
log, contact  Hamtmntcs,  Inc,,  65-F  Moul 
Road,  Hilton  NY  14458*9535;  (718)  392- 
$430,  Fax:  {716}  392-9420.  For  foreign 
mail,  please  send  $2  to  defray  postage. 


PAKTEK  INC. 


PAKTEK  Inc,  is  now  Offering  me  TOOL- 
PAKS  product  6ne.  The  TOOLPAK  original 
is  a  backpack  toot  organizer  mat  secures 
over  100  of  your  most  needed  and  impor- 
tant tools;  the  FANNYPAK  Is  a  convenient 
way  to  carry  those  few  tools  you  just  can't 
be  without,  Perfect  for  Field  Day  or  remote 
locations,  TOOLPAKs  eliminate  chasing 
down  loois,  keeping  those  days  in  the  held 
fun  and  exciting,  FANNYPAK  has  room 
enough  for  your  portable  and  alt  the  extra 


batteries,  leaving  both  of  your  hands  tree. 
Made  ol  durable  abrasion-  and  puncture- 
resistant  Cordura.  the  TOOLPAKS  haul  like 
a  pack  and  open  like  a  zippered  file  cabi- 
net, keeping  you  organized  and  helping 
you  work  more  efficiently. 

For  prices  and  more  information,  con- 
tad  PAKTEK  foe,  7307  82nd  SL  Ct  SMt 
Tacoma  WA  98498:  (800)  258-8458,  Fax: 
(206)  589-1091.  Or  rircte  Reader  Service 
No  201. 


lions,  including  automation,  data  acquisi- 
tion and  control,  security  systems  and  wire- 
less network  systems,  plus  other  industries 
where  remote  or  point-to-point  data  trans- 
mission is  necessary.  Because  GINA  uti- 
lizes spread  spectnjm  technology,  informa- 
tion can  be  sent  transparently,  penetrating 


walls,  floors,  ceilings  and  concrete,  while 
still  maintaining  ctear  data  transmission, 

For  the  price  and  more  information,  con- 
tact GRE  America*  tnc.t  425  Harbor  Blvd., 
Belmont  CA  94002;  (415)  591-1400.  Fax: 
(415)  591-2001*  Or  rirde  Reader  Service 
NO.  202, 


Number  28  on  your  Feedback  card 


Dealer  directory 


DELAWARE 
New  Castle 

Factory  authorized  dealer!  Yaesu,  lC0Mn  Ken- 
wood, Ten-Tec,  AEA+  Kantromcs,  DRSI  K%» 
Ameriuon,  Cushcralt  HyGain,  Heil  Sound,  Stan- 
dard Amaleur  Radio,  MFJ.  Hustler.  Diamond. 
Butternut.  Astron.  Larsen,  and  much  more. 
DELAWARE  AMATEUR  SUPPLY,  71  Meadow 
Read,  New  Castle  DE  19720.  {301)  323-7728, 

NEW  JERSEY 

Lodi 

North  Jerseys  newest  Two  Way  Radio  and  Elec- 
tronics Dealer  is  now  open.  Sales  of  Ham,  Busi- 
ness, Marine  and  C.B.  two  way  equipment  as 
well  as  Scanners,  Shortwave.  Electronic  Kits, 
Antennas.  Books,  Cable  Boxes  and  more. 
Friendly  service  and  low  prices.  Advanced  Spe- 
cialties, 114  Essex  Street,  Lodi  NJ  07644. 

[201JVHF-2OS7. 

Parte  Ridge 

Norm  Jersey's  oldest  and  finest  Shortwave  and 
Ham  Radio  Dealer.  1  1/2  miles  from  Garden 
Slate  Parkway.  Authorized  Dealers  for  AEA, 
Kenwood,  Japan  Radio  Company,  ICOM,  Yaesu, 
etc.  Ham  Sales,  Lee  WK2T.  GILFER  SHORT- 
WAVE. 52  Park  Ave.,  Park  Ridge  NJ  07656. 
(20 1)  391-7887. 

NEW  YORK 

Manhattan 

Manh  all  art's  largest  and  onfy  ham  and  business 
Radio  Store.  Featuring  MOTOROLA,  ICOM, 
KENWOOD.  YAESU,  UNIDEN  BENDIX-KING, 


ASTRON,  AEA,  SONY,  PANASONIC,  MFJ, 
CCTV  CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS,  OPTOELECTRONICS 
FREQUENCY  COUNTERS.  A0R  SCANNERS. 
JRC  RECEIVERS,  KANTRONICS,  LARSEN, 
etc  Full  stock  of  radios  and  accessories.  Repair 
fab  on  premises.  Open  7  days  M-F,  9-6  p.m.; 
Sat  &  Sun<f  tO-S  p.m.  We  shtp  Worldwide. 
For  specific  information  call  or  write:  BARRY 
ELECTRONICS,  512  Broadway,  New  York 
NY  10012,  (212)  925-7000.  FAX  (212)  925- 
7001 

OHIO 

Columbus 

Central  Ohio's  fun-fine  authorized  dealer  for  Ken- 
wood, ICOM,  Yaesu.  AJmco.  Japan  Radio,  Slan* 
dart,  AEA,  Cushcrafi  Hustler.  Diamond  and 
MFJ.  New  and  used  equipment  on  display  and 
operaiional  In  our  new  10,000  sq.  II.  facility. 
Large  SWL  Department,  too  UNIVERSAL  RA- 
DIO, 6830  Americana  Pkwy.,  Reynoidsourg 
(Columbus)  OH  43063,  (614), 


PENNSYLVANIA 

Trevose 

Authorized  factory  sales  and  service.  KEN- 
WOOD, ICOM.  YAESU,  featuring  AMERITTON, 
B&W,  MFJ.  HYGAIN,  KLM.  CUSHCRAFT,  HUS- 
TLER KANTRONtCS,  A£A  VTBROPLEX.  HEIL 
CALLBOOK,  ARRL  Pubticattons,  and  much 
more  HAtfmONlCS.  INC.,  4033  Brownsville 
Road,  Trevose  PA  19047.  (215)  357-1400,  FAX 
(215}  355495S.  Sales  Order  1-800*426-2820. 
Circle  Reader  Service  298  lor  more  information. 


DEALERS1  Your  cor  pany  name  and  message  can  contain  up  lo  50  wwJs  for  as  little  a&  S420  yearly  (prepaid}.  Of  S210  for  fib 
mcrita  (prepaid).  No  Rierfecn  ol  maConta  o jsmess  c «sc  O^reda^  let;  g^  pay^ieii  mid  rwdn  is  efl 
Scaoa  fat  eonpfe.  afcvfeng  lor  I*  ^ri  ^2  not  mm  be  n  or  hand^frta^i£lfelto73An«ft*f  fa&TO^TO 
«fc2CBK.  Pamwxj^  JWBM5B. 


TOLL 


1-800-666-0908 


PRICING  AND  ORDERS  ONLY 


FuB  KENWOOD  line 
Radios  A  Accessorial 


AUNCO 


OJ58GT 


_ 


599T^ 

Full  iirw  of  Radios 

and  Accessories 


C55BA 


STANDARD 


Full  line  of  Radios 
and  Accessories 


FT  1MB 


FMtt 


F-BWlAt 


Call  for  All  YAESU 
Radios  &  Accessories 


o 

ICOM 


IC-.223H 


IC-W2A 


Full  ICOM  line 
Radios  &  Accessories 


IC-73S 


AEA  •  ASTRON  •  COMET  *  CUSHCRAFT  •  DIAMOND  ■  KANTRONICS  *  MFJ 
•  SANGEAN  •  SONY  SHORTWAVE  •  DRAKE  •  MANY  MORE , . . 


NEW  EQUIPMENT  PRONG  AND  ORDERS  1-600-666-O908  OUT  OF  STATE 
TECHNICAL.  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203-667-3561 


LENTINI C0MMUNICA  TI0NS  INC. 

21  GARFIELD  STREET.  NEWINGTON.  CT 06111 

Hours:  M-F  T0-6.  _    CCD.s    Same  Day 

SAT  10-4  C73  E^J  PJ3    1=3==  J       OK        Shipping 
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J*COM 

i*COM  has  introduced  a 
line  of  transceiver  control  com- 
puter Interface  cables  de- 
signed to  interface  personal 
computers  with  all  receivers 
and  transceivers  which  have 
the  ability  to  be  controlfed  over 
a  serial  TTL  Imk  The  j-COM 
interface  cable  requires  no  ex- 
ternal power  supply.  The  unit 
requires  only  3.5  mA  o!  total 
power  tor  JCOM  and  Yaesu 
models,  and  6  mA  for  Kenwood.  Removing  the  external 
power  supply  and  its  associated  cables  sionilicanily 
reduces  the  susceptibility  of  the  interface  to  RFI  from  the 
transmitter.  Emitted  RF  notse  is  also  reduced.  The  entire 
Interface  has  been  sandwiched  into  the  shielded  hood  of 
a  DB-25  connector  compatible  with  the  serial  interface 


of  most  PC  compatible  com- 
puters. j-COM  also  supplies 
an  optional  DB-9  to  DB-25 
adapter  tor  use  with  com- 
puters using  tne  smaller  size 
"AT"  connector  Because  the 
interlace  is  a  direct  replace- 
ment lor  the  manufacturer's 
own  units,  It  is  fully  compati- 
ble with  all  rig  control  soft- 
ware. 

The  four  models  of  Inter- 
lace cable  come  completely 
assembled  and  ready  lo  plug  in.  All  four  are  priced  at 
S5495,  plus S5  S  &  H.  j-COM  provides  a  30-day  money- 
back  guarantee  and  a  90-day  parts  and  labor  warranty. 
Contact  j~CQM>  Box  194,  Ben  Lomond  CA  95005;  (408) 
335-9120,  Fax;  {408}  335-9121.  Or  circle  Reader  Service 
No.  205. 


PERIPHEX 


Perphex  has  announced  its  longer  operating  time, 
high  capacity,  lower  cost  batteries  for  the  Alinco 
DJ-580  hand-held  radio.  The  EBP-22S  (12  votisf  eoo 
mAh)  offers  a  15%  Increase  in  operating  time  at 
high  power,  while  the  E8P-24S  (7.2  voltsf  1500  mAh 
offers  a  290+%  increase  in  operating  tine  at  low  pow^ 
er.  Both  batteries  are  3'  lair  They  are  completely 
compatible  with  the  Alinco  EOC-24  and  EDC-34 
chargers, 

The  EPB-22S  is  $65  and  the  EBP-24S  is  $62.  All 
battery  packs  include  overcharge  and  over-tempera- 
ture protection,  short  circuit  protection,  and  a  one- 
year  warranly;  For  more  information,  contact  Periph- 
m,  inc.,  115-1B  Huriey  Road,  Oxford  CT 06478;  (203) 
2&4-3985t  (800)  634-8132.  Or  circle  Reader  Service 
NO,  206. 


• 


A.o.  A. 

ASA.  has  inlroduced 
a  product  ideal  for  new 
hams— an  affordable  2 
meter  colinear  base  sta- 
tion antenna  wilh  unbe- 
lievable gain  The  model 
9209  is  made  up  of  four 
parts  and  takes  approxi- 
mately 10  minules  to  as- 
semble. The  master  part 
is  a  six-foot  vertical  fiber- 
glas  hand-wound  whip 
covered  with  heavy  blade 
heat- shrink  with  a  3Z&-24 
thread  ferreli  (double  5/8 
wave  over  1/4  wave),  A1 
the  top  is  a  three-foot 
stainless  steel  whip  that 
is  Inserted  one  inch  into 
the  lop  of  the  whip.  At 
the  bottom  is  a  double 
U-boit  aircraft  aluminum 
bracket  that  fits  up  to  a 
1-1/3*  mast  with  a  3/8- 
24/SO-239  brass  connec- 
tor tor  your  PL<259.  The 
fourth  part  consists  of 
three  45-degree  aluminum 

radial s,  21  ■  long,  attached  underneath  the  bracket 
with  screws.  The  total  height  after  assembly  is  10-1/2 
feet. 

The  model  9209  is  priced  at  $32,43,  and  wilt  be 
sent  UPS  within  the  continental  USA.  for  54  S  &  fri 
For  more  information,  contact  ASA.,  P.O.  Box  3461 
Myrtle  Beach  SC  29578;  (800)  722-2681  Or  cirrie 
Reader  Service  No.  204. 


ELECTRONIC  DISTRIBUTORS 

325  MILL  ST  NE      VIENNA,  VA  22 1 80 

PH  703-938*8105       FX  703-938-691 1 

Flace  your  order  today  wilh  your  favorite  deafer! 


ONE  ANTENNA—  ALL  VHF  AND  UHF  BANDS! 


CLP  5130-1 
LP  YAGI  BEAM 
S0-130G  MHz 
CONTINUOUS  COVERAGE 

One  antenna  does  ft  all! 

The  CLP  5130-1  covers  50.  146, 222, 440,  902,  1296MHz  Ham  bands, 
VHF,  UHF,  800MHz  Public  Service  bands,  Military,  Aircraft  bands, 

even  complete  Television  and  FM  broadcast  band  coverage! 

*  Outstanding  performance  with  high  forward  gain,  VSWR  below 
2.0:1  over  entire  frequency  Tange! 

*  Compact  and  lightweight,  all  aluminum  design,  mulli  purpose 
horizontal  or  vertical  mounting. 

*  Extra  strong,  commercial  grade  construction  withstands  the  worst 
weather  for  unsurpassed  reliability. 

*  Can  pass  as  a  conventional  TV  antenna!  Perfect  for  apartment 
dwellers,  those  with  limited  space  or  antenna  restrictions. 

*  Attention  Future  Hams:  High  performance,  continuous  coverage 
scanner  reception  now,  all  band  transmitting  beam  ant.  when  you 
get  your  ticket! 

*  Also  available:  Create  model  CLP5 130-2  LP  Yagi  Beam  with 
continuous  105-1300MHz  coverage  in  a  smaller  size. 

If  you  could  only  have  one  antenna  for  complete 
VHF1UHF  coverage,  this  would  he  it! 


Our  New 

COMMUNICATIONS  DECODER 

Is  A  MUST  For  All  Serious  FM'ers! 


g2a&«!«'a 


Introductory 
P'ice:  A  J  ft* 


THE  MODEL  CD-I  DECODES  &  DISPLAYS: 

•  104  DCS  CODES  (Digital) 

•  50  CTCSS  TONES  (Analog) 

•  16  DTMF  DIGITS  (Touchtone) 

The  CD-1  reveals  everything  you  need  to  know  to  operate  anv 
open  repeater  or  phone  patch.  Simply  connect  the  CD-I  to 
your  base,  scanner  or  mobile  radio. 

When  someone  uses  a  system,  the  CD-I  decodes  and  displays 
the  CTCSS  or  DCS  code  and  in  addition  any  0TMF  codes  that 
were  used  to  control  the  system.  (Including  phone  patch 
access  codes  and  the  phone  number  dialed).  DTMF 
sequences  are  stored  and  automatically  replayed  just  In  case 
you  missed  something  important.  Use  the  CM  to  learn  police 
and  fire  codes  too! 

Toll  Free  (800)  545-1349 
Phone  (SOS)  642-7184  •  FAX  (805)  642-7271 


^S 


Conned  Systems  Inc. 

2064  Bastman  Ave.  #413 
Ventura  CA  93003 


CSt  is  a  registered  trademark  of  Connect  Systems  Inc 
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Never  Say  Die 

Continued  from  page  4 

the  channel  is  occupied,  just  as  a 
phone  or  CW  op  would,  and  then  wait 
for  a  possible  response,  which  would 
put  the  relay  on  hold,  we  might  be  able 
to  avoid  much  of  the  QRM  which  blind 
transmissions  could  incur,  Indeed,  if  the 
relay  station  did  get  a  response  it 
should  be  programmed  to  keep  track  of 
the  activity  on  the  frequency  and  sense 
when  it  has  ended  so  it  can  send  an* 
other  query,  checking  for  any  possible 
new  interference, 

On  20m  and  higher  bands  it's  nor* 
ma  I  not  to  hear  both  ends  of  a  contact 
so  an  automatic  relay  station  should  be 
able  to  do  more  than  merely  check  for 
any  received  signals.  It  should  be  intel- 
ligent enough ,  via  its  software,  to  avoid 
interfering  when  only  one  side  of  a  con- 
tact can  be  heard.  Perhaps  we  need  to 
agree  on  some  protocols  to  help  simple 
fy  this  problem. 

At  any  rate1  Tm  glad  cooler  heads 
prevailed  and  that  another  escalating 
brouhaha  may  have  been  avoided.  We 
need  peace,  not  war  within  our  hobby. 

ARRLCaves  In 

The  uproar  over  the  ARRL's  pro- 
posed ban  on  automated  packet  on  HF 
was  so  furious  that  the  League  was 
forced  to  back  down,  Indeed,  it  got  so 
bad  that  disgusted  packe leers  were  be- 
ginning to  talk  seriously  about  forming 


their  own  national  society.  Well,  when 
an  organization  gets  that  far  out  of  step 
with  a  large  block  of  the  membership, 
something  has  to  give.  And  give  it  did. 

A  hasty  meeting  of  the  ARRL  digital 
committee,  plus  most  of  the  board  of  di- 
rectors and  the  executive  committee, 
was  held  during  the  ARRL  National 
Convention  in  Los  Angeles.  Faced  with 
insurrection,  they  had  little  choice  but  to 
reverse  the  board  of  director's  July  de- 
cision. The  details  of  a  new  proposal 
which  will  allow  automated  packet  still 
have  to  be  agreed  upon,  but  it  looks  as 
if  the  board  caprtulation  may  have  de- 
fused a  very  nasty  situation  which 
could  have  seriously  hurt  League  mem- 
bership. 

Indeed,  packet  operators  aren't 
soon  going  to  forget  what  they  interpret 
as  an  antagonism  to  packet  on  the  part 
of  the  ABRUs  digital  committee  and  the 
board.  Hopefully  the  directors  have 
learned  a  lesson  and  will  be  twice  cau- 
tious before  again  trymg  to  stop  packet 
pioneering  and  network  development. 

With  packet  operation  being  virtually 
the  only  contribution  amateur  radio  has 
made  to  communications  lechnology  in 
a  generation,  we  need  to  give  our  pack- 
eteers  every  bit  of  help  we  can.  We'd 
like  to  see  HF  packet  develop  depend- 
able 9600  baud  systems.  We'd  like  to 
see  them  design  circuits  which  will  give 
perfect  copy  through  interference,  stat- 
ic, fading  and  so  on.  None  of  this  is  go- 
ing to  come  easily. 


Studt 


QSO  Tutor® 

AioTor  the  Amateur  Karl  in  Exams 


Consider  the  rest, 
then  buy  the  best! 


,u'«  em£tT£EZ£*  01her  'tow* 

nntf  iL       """««*-.«**  Mad*  ^j,^ 
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It  Is  unfortunate  that  we  seem  to 
have  so  many  extremists  in  our  hobby. 
The  cries  that  unattended  HF  packet 
stations  will  be  jamming  our  HF  bands 
with  unintentionally  triggered  transmis- 
sions is  as  ridiculous  as  the  predictions 
that  the  no-code  license  would  turn  our 
bands  into  C  EM  ike  disasters.  We  seem 
at  times  to  have  an  inexhaustible  sup- 
ply of  reason-challenged  k>ud  mouths, 

Racketeers,  stick  to  your  guns  and 
make  those  fogies  on  the  ARRL  board 
stop  trying  to  be  clogs  in  the  wheels  of 
progress. 

Making  Money 

A  52-page  catalog  from  Home  Au- 
tomation Labs,  5500  Highlands  Park- 
way, #450At  Smyrna  GA  30082-5141. 
reminded  me  that  I've  had  a  few  more 
suriy  letters  from  retired  hams  mewling 
about  not  having  enough  money.  Get 
off  your  rocking  chairs  and  get  busy.  J 
mentioned  recently  that  $10  bills  are 
just  hanging  out  there*  waiting  to  be 
plucked.  Well,  presuming  you're  not  a 
total  washout  as  a  ham,  you  should 
have  the  technical  expertise  to  help 
people  set  up  security  systems  in  their 
homes,  offices,  warehouses  and  so  on. 
Plus  you  can  help  them  automate  their 
homes. 

A  retired  chap  near  my  home  put  up 
some  notices  on  the  local  supermarket 
bulletin  boards  announcing  he  was  in 
business  repairing  VCRs,  TVs  and  ht- 
fis.  His  come-on  was  a  tree  estimate  of 


tne  cost  of  repair.  My  wife  immediately 
loaded  up  the  car  with  a  few  VCRs  and 
a  CD  player  which  had  been  waiting  tor 
me  to  have  time  to  set  up  a  workshop 
and  then  see  about  fixing  "em,  I  guess, 
after  year  or  so  of  excuses,  she  figured 
there  might  be  a  better  way.  Well,  this 
chap,  within  days  of  putting  oui  his 
shingle,  is  up  to  here  in  stuff  to  fix.  His 
estunate  *s  free.  His  prices  are  fair.  Plus 
he  brings  good  old  Yankee  thrift  to  the 
table,  getting  needed  parts  from  truly 
defunct  VCRs. 

If  you  want  to  make  money  all  you 
have  to  do  is  look  around  and  see  what 
people  need  done.  It  may  be  handy- 
man worfc  around  their  homes,  feeding 
their  pets  while  they're  on  a  trip,  or  you 
might,  as  my  wife  did.  find  such  a  need 
for  baby-sttting  that  you  organize  a  ba- 
by-sitting service,  hiring  dependable 
women  and  scheduling  for  them. 

Unless  you're  a  complete  zero  you 
must  have  developed  some  skills.  So 
where  can  you  market  them?  You  can 
offer  sen/ ices  to  smaller  companies  as 
a  consultant,  thereby  helping  them 
avoid  medical  coverage,  which  often 
adds  around  30%  or  so  to  tne  payroJL 
Very  few  companies  don't  need  extra 
help,  if  s  just  that  it  is  so  much  trouble 
interviewing  people  and  hiring  them 
that  they  tend  to  avoid  it.  So  talk  to  the 
boss  and  find  out  what  problems  he 
has.  Then  show  him  how  you  can  foetp 
solve  his  problems  for  a  fraction  of 
what  he's  losing  by  letting  things  go. 
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Say,  have  yqu  got  a  shirt?  Well  then 
you're  all  set  to  launch  a  small  ham 
business  of  some  kind.  The  shirt  is 
what  you'll  lose.  Every  now  and  then  I 
hear  someone  sounding  off  about  ham 
companies  getting  rich  off  us  hams. 
When  1  hear  that  I  know  I'm  faced  with 
a  blowhard  fueled  by  massive  igno- 
rance. If  you  want  to  sell  to  hams*  fig- 
ure you're  doing  it  as  a  hobby  and 
make  sure  you've  got  a  steady  outside 
job  to  cover  your  losses. 

I  almost  got  into  the  ham  business 
back  in  1946.  I'd  designed  a  fantastic 
little  2  meter  transmitter  .  .  .  a  pair  of 
miniature  lubes  with  a  long  lines  tank 
circuit  and  grid  modulation.  It  worked 
like  a  charm,  even  in  the  trunk  of  my 
car.  Bill  French  W2NYC  and  i  talked 
with  Millen  rep  John  de  Blasi  about 
their  making  it,  Millen  wasn't  interested, 
J  was  just  out  of  the  Navy  after  WWII 
and  was  going  back  to  college  in  a  few 
weeks,  so  we  decided  it  wasn't  a  good 
time  to  start  manufacturing  rigs,  in  ret- 
rospect perhaps  we  should  have  so  we 
could  have  shared  in  the  catastrophe 
that  hit  the  ham  industry  in  1964  when 
it  was  almost  totally  destroyed  by  the 
League.  Even  the  mightiest  fell  .  ,  .  In- 
cluding Millen,  National,  HalEicrafters, 
Hammariund  and  so  On.  There  were  no 
survivors  of  any  size. 

On  the  other  hand,  going  back  to 
college  turned  out  to  be  a  miserable 
waste  of  my  time.  Two  years  blown  to 
hell,  with  nothing  really  to  show  for  it, 


and  very  little  of  any  value  learned.  I 
sure  wish  there  had  been  someone 
around  to  put  things  into  perspective  for 
me. 

Well,  back  to  making  money  Most  of 
the  businessmen  I  talk  with  have  plenty 
of  lobs  open,  they  Just  don't  know  how 
to  find  the  people  they  need.  I  had 
lunch  with  a  chap  who's  working  on  sol- 
id prototyping  computers.  If  you're  not 
aware  that  there  are  now  printers  which 
will  make  solid  objects  you  haven't 
been  doing  your  homework.  And  if 
you're  not  keeping  up  with  what's  going 
on  in  technology  how  valuable  are  you 
as  an  employee? 

Desktop  manufacturing  is  going  to 
be  a  whale  of  a  business  in  a  few 
years,  so  this  is  the  time  to  work  with  a 
small  firm  experimenting  with  proto- 
types and  come  up  to  speed.  In  a  year 
you  should  be  able  to  name  your  price 
if  you  get  busy  and  become  an  expert. 

This  new  field  needs  a  publication  to 
help  ft  grow,  but  I'm  too  short  of  people 
right  now  to  tackle  it. 

So  tell  me  again  how  you're  short  of 
money.  Tell  me  about  being  out  of 
work.  Tell  me  about  not  being  able  to 
afford  that  new  rig. 

Starting  Education  From  Scratch 

For  starters  we  know  our  present 
educatfonal  system  is  failing  us.  Worse, 
we  know  that  unless  we  make  some 
major  changes  we're  going  to  be  sen- 
tencing our  children  and  grandchildren 


to  a  second -class  quality  of  life.  Either 
we  turn  out  the  educated  and  skilled 
workers  needed  to  do  high-tech  manu- 
facturing or  we're  going  to  continue  to 
see  our  standard  of  living  sliding. 

Having  done  a  hellacious  amount  of 
research  on  the  situation,  my  next  pri- 
ority is  to  put  everything  I've  teamed  to- 
gether into  one  big  report  Then  I  have 
to  see  how  I  can  get  the  changes  start- 
ed. 

Since  I'm  solution-oriented,  my  re- 
port will  tend  to  emphasize  proposed 
changes  rather  than  just  citing  what's 
gone  wrong.  Unless  you've  been  living 
the  tile  of  a  mushroom  you're  welt  ac- 
quainted with  how  bad  things  are.  And 
you  probably  have  read,  heard  or  seen 
on  TV  reports  on  how  poorly  we're  edu- 
cating our  children. 

My  approach  to  the  educational  pro- 
cess is  to  hreak  it  down  into  child  de- 
velopment  periods*  I'm  arbitrarily  divid- 
ing education  into  eight  age  groups.  I 
think  you'll  see  the  sense  of  this  as  we 
progress.  I  think  you'll  agree  that  we  ail 
tend  to  team  things  differently  at  differ- 
ent ages.  We  can't  deal  with  a  one- 
year-old  kid  the  same  as  we  do  an  ado- 
lescent. And  ditto  someone  in  their 
twenties  vs.  someone  In  their  sixties, 

Age#1 

You're  probably  expecting  me  to 
start  with  kindergarten.  No  way,  By  the 
lime  kids  are  ffve  years  old  around  80% 
or  so  of  their  life's  patterns  are  already 


iairty  firmly  set.  Nope,  we've  got  to  start 
much  earlier  Much,  much  earlier*  Hold 
your  chair  and  don't  laugh  , , ,  we're  go- 
ing to  start  with  conception.  I  think 
you'll  agree  that  I'll  make  a  very  good 
case  for  this.  So  let's  assign  Age  #1  to 
the  nine  months  between  conception 
and  birth.  As  you1 1 J  see.  this  is  a  sur- 
prisingly active  educational  period  of 
Irfe 

As  you  understand  more  about  the 
importance  of  this  time,  you're  going  to 
understand  why  we  need  to  radically 
change  some  motherhood  behavior 
during  this  critical  period  of  life. 

Now,  before  I  can  help  you  under- 
stand how  education  takes  place  during 
the  prenatal  months,  I  have  to  go  back 
to  some  fundamentals  of  all  life.  I  donl 
wanl  you  to  have  to  take  my  word  for 
the  importance  of  the  prenatal  period,  I 
want  you  to  understand  why  this  time  is 
so  critical.  And  from  that  understanding 
you'll  be  able  to  figure  out  for  yourself 
what  changes  mothers  need  to  make. 

In  my  October  editorial  I  explained 
how  all  living  organisms  obey  the  most 
fundamental  of  all  taws  ♦ .  ♦  self-preser- 
vation. I  explained  that  all  life  has  a 
stimulus-response  mechanism  built  in 
which  Is  designed  to  warn  of  possible 
harm,  Trees  have  this  and  respond  to 
danger  by  generating  chemicals  to 
ward  off  invasions  of  insects  or  to  fight 
off  other  plants.  In  humans  pain  is  our 
warning  medium.  Pain  tells  us  when 

Continued  on  page  82 


Spread  Spectrum  Scene 


MP* 


Learn  About  the  Exciting 
World  of  PCS,  LANs,  Digital 
Cellular,  TDMA  and  CDMA. 

Tune  in  to  Wireless  LANs,  MANs,  WANs,  PCNs,  digital  comm, 
CDMA  systems  and  amateur  radio  spread  spectrum: 

New  products  •  Tutorials  •  Columns  on:  Antennas,  DSP,  Networking 

*  Construction  Articles  ■  Regulatory  News     Software,  Secret  Signals  &  Technical  Education 

Holiday  Special!  15  Issues  only  $29.95  US/$45,00  Foreign 

Free  sample  issue:  $.  75  postage  on9"x  12"  BASE 

RF/SS,  P.O,  Box  2199,  El  Granada  CA  94018 

SUBSCRIPTIONS:  800-524-9285 


CIRCLE  97  ON  READER  SERVICE  CARD 


DON'T  READ  THIS  AD  if  you  enjoy  hard-to-use  software. 


Kim  Log  Plus,  the  advanced  Logging  program,  features: 

Hcom  &  Kenwood  TRX  cntrl  «CW  keybd  +  iambic  keyer  •Contest/non-contest  -Scrolling  log  display 
■ToteJ  dalabase  mng'mt  •DXOC/WAS  *Beamheadings  *4  world  time  zone  docks  'Voice  recorder 
cntri  •Prints  QSL  reports  &  mailing  labels  -DOS  she!  -Too  many  features  to  list  all  HF-3  Interface 
schem  inducted,     ReqLMBS  a  1  QQ°i>  PC  Carpal  -640k- Any  dsplay.  Hard  (^  not  reqiM&f. 

"Now  my  main  tagging  prog  ram...  by  far  the  best  CW  keybd/1  -J.  Robbins,  NOJR 

EASYLOG  less  CW  &  trx  aitr...$30.00    EASYLOG  PLUS..... $40.00 

IF-3  VR/keyer  interface $40.00    IFC-2K  TTURS232  conv.(kit)-$45.00 

Add  $3M  s&h  ($5.00  outside  US) per  item,  AZ  residents  odd  5.5*k  A  tux. 
VS  check  or  M.O,   Send  colhign  h/ log  order.   SASE  for  info-pact 


RAI  ENTERPRISES  4508  N.  48th  Dr.:  Phoenix.  AZ  85031  USA 


Now  you  can 
do  something 
about 
the  weather 


as 

^llQT    W   f\UT  new  ^*'me  father  Sla- 

lion  helps  you  plan  your  day, 
safeguard  your  family  and  prop- 
erty by  alert  ingyou  to  local  weather 
conditions  that  often  vary  from  distant  forecasts. 
Tells  you  to:  Warn  loved  ones  when  wind  chill 
threatens  frostbite . . .  Seen  re  outside  belongings 
against  unexpected  gusts  * , ,  Protect  plan  ts  when 
an  alarm  signals  dangerous  heat  or  cold  . .  . 
Inert* as*  watering  when  rainfall  is  too  low — and 
much  more. 
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Home  Weather  Station  reg.  1179 ...  only  $149 

As  above,  without  wind  direction  sensor $119 
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Michael  Brycs  WB8VGE 
2225  Mayflower  NW 
MassiH&n  OH  44646 

MOSFETs 

For  the  Last  year  or  so  I  have  bean 
playing  with  a  remarkable  solid-state 
device:  the  power  MOSFET  (MOSFET 
is  short  for  Me  tat  Oxide  Semiconductor 
Field  Effect  Transistor).  The  power 
MOSFET  was  iniroduced  by  Siticonix, 
Inc.,  in  1976. 1  find  what  these  devices 
are  capable  of  doing  absolutely  amaz- 
ing. More  and  more  of  them  are  finding 
their  way  into  my  QRP  projects. 

Figure  1  shows  a  schematic  drawing 
for  a  power  MOSFET,  The  three  main 
leads  to  the  power  MOSFET  are:  gate, 
drain  and  source.  Most  power  MOS- 
FETs are  "N"  type  devices,  but  there 
axe  several  different  types  being  made 
as  UPM  type  devices.  Notice  the  diode 
connected  between  the  source  and  the 
drain  leads.  This  diode  is  part  of  the  In- 
ternal workings  of  the  power  MOSFET 
The  internal  diode  has  the  same  cur- 
rent ratings  as  the  MOSFET 

There  are  many,  many  specifica- 
tions for  the  power  MQSFETT,  but  we 
need  concern  ourselves  with  only  four. 
Rrst  there  is  the  continuous  current  for 
the  drainp  commonly  called  1(D).  The 
drain  current  is  for  a  specific  junction 


Low  Power  Operation 

temperature  and  at  a  specific  gate  volt- 
age, 

The  second  specification  is  the  gate 
on  resistance ,  known  as  RDSfon).  This 
is  the  resistance  the  FET  Shows  when 
it  is  turned  fully  on.  This  resistance  is 
measured  between  the  source  and  the 
drain. 

Third  is  the  voltage  of  the  MOSFET, 
As  a  rule,  as  you  lower  the  RDS(on) 
the  voltage  rating  of  the  MOSFET  is  al- 
so lowered.  In  other  words,  a  power 
MOSFET  with  an  RDS(on)  of  0.028 
ohms  may  be  rated  at  a  voltage  of  50 
volts.  On  the  other  hand,  a  power 
MOSFET  with  an  RDS(on)  of  0.018 
ohms  may  have  a  voltage  rating  of  only 
30  volts.  They  make  power  MOSFETS 
to  handle  up  to  several  hundred  volts 
However,  as  the  voltage  increases,  so 
does  the  RDS(on)  resistance.  Wrth  the 
higher  voltage,  you  can  have  an 
RDS{on)  of  several  ohms. 

The  RDS(on)  resistance  Is  also  de- 
pendent on  the  temperature  of  the 
MOSFET  junction.  Most  power  MOS- 
FETS have  a  positive  temperature 
cure.  As  the  power  MOSFET  heats  up. 
the  RDSfon)  resistance  increases.  This 
increases  the  vortage  drop  across  the 
device  and  causes  even  more  heat  to 
be  built  up. 

The  fourth  specification  is  input  ca- 


pacitance. The  capacitance  varies  with 
the  die  size  of  the  power  MOSFET,  but 
it  generally  ranges  from  30  pF  to  3,000 
pF.  This  capacitance  must  be  taken  in- 
to account  when  designing  amplifiers. 
The  extra  capacitance  will  hold  the 
gate  on  a  bit  longer  while  doing  high 
speed  switching,  A  special  driver  circuit 
must  be  used  to  ensure  proper  gate 
turn-off  times. 

Using  MOSFETs 

The  power  MOSFET  makes  a  per- 
fect high-side  switch.  Unlike  the  bipolar 
transistor  with  its  0+7-volt  drop,  a  single 
hIgh-skJe  MOSFET  switch  can  have  a 
resistance  of  less  than  0.010  ohms! 
You  can  easily  run  30  amps  of  current 
through  a  high-side  power  MOSFET 
switch  and  dissipate  only  9  watts,  if 
you  run  high  current  like  that  through  a 
transistor,  you'll  have  a  real  heat  prob- 
lem on  your  hands.  By  adding  more 
power  MOSFETs  in  parallel,  you  can 
drop  the  RDS(on)  resistance  to  ex- 
tremely low  values.  I've  run  30  amps 
through  severaJ  power  MOSFETs  and 
have  a  calculated  loss  of  only  2  watts' 

To  use  a  power  MOSFET  as  a  high- 
side  switch,  you  will  need  to  build  a 
voltage  pump  or  some  other  type  of 
gate  driver.  A  voltage  higher  than  the 
voltage  being  switched  is  needed  to 
turn  the  MOSFET  on  for  high-side 
switching,  in  a  typical  12-voit  system,  a 
gate  voltage  of  +20  votts  will  be  re- 
quired. Most  MOSFETs  have  a  limit  as 
to  the  maximum  voltage  applied  to  the 
gate.  This  Is  normally  +20  volts  maxi- 


mum. Voltage  higher  than  this  may 
cause  the  insulator  surrounding  the 
gate  to  be  pierced,  destroying  the 
MOSFET.  This  Is  known  as  the  break- 
down voltage. 

A  voltage  pump  can  be  as  simple  as 
an  oscillator  and  a  voltage  multiplier 
circuit.  There  are  several  different 
types  of  MOSFET  gate  drivers  avail- 
able These  are  little  mom  than  a  volt* 
age  pump  and  associated  control  cir- 
cuitry, all  contained  in  a  single  8-pin 
DIP  IC.  Right  now,  these  ICs  are  some- 
what expensive  and  hard  to  obtain. 
Figure  2  shows  a  simple  voltage  pump. 
Notice  that  it  consists  of  a  single 
CMOS  10  and  some  diodes.  Two 
stages  of  the  IC  are  configured  as  an 
oscillator.  With  the  values  shown,  the 
oscillator  runs  at  about  300  kHz,  When 
the  control  line  is  pulled  low,  the  output 
of  the  oscillator  is  coupled  to  the  two 
0.01  capacitors  and  then  into  the  volt- 
age  multiplier,  The  output  is  about  +22 
volts.  This  voltage  pump  works  up  to 
several  kHz.  It's  a  bit  slow  to  turn  off 
and  therefore  may  add  some  distortion 
to  the  output  it  you  try  to  switch  it  off 
and  on  at  a  rate  of  over  20  kHz. 

A  zener  diode  on  the  output  of  the 
voltage  pump  will  protect  the  MOS- 
FETs gate  from  over-voltage.  This  is 
but  one  version  of  a  voltage  pump.  I've 
used  just  about  every  configuration 
with  just  about  every  IC  known  and 
have  always  come  up  with  something 
that  works.  A  555  timer  in  a  stable 
mode  makes  a  great  voltage  pump. 

You  can  parallel-power  MOSFETs 


MULTIPLE  REPEATER -LINK -REMOTE  BASE 

CONTROLLER 

FinaMy  a  controller  that  Has  solved  control  and  audio  interconnect  problems  between 
multiple  radios  Your  radio  system  can  grow  to  multiple  srtes  and  stretch  for  hundreds 
of  miles  -  and  yet  any  radio  can  be  fully  controlled  from  any  designated  input. 
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Tlie  RBC-700  Repeater  Controller  is  designed  to  support  Repeater  systems  that  require 
multiple  radios  connected  together  ai  u  site.  The  RBC-700  utilizes  a  true  7  *  7  audio  mat  rut 
switch  which  j I  -iiws  several  conversations  between  port*;  at  the  sanw  time.  In. the  lllufitrulion 
above  the  733  mode]  is  supporting  a  Repeater,  3  Duplexed  Link*  to  different  sites,  and  3 
Remote  liases.  Using  simple  rommanik,  a  uter  could  tic  (he  Repeater  and  a  Remote  Have  lo 
one  link,  while  the  other  Links  are  communieaung  through  your  site,  holding  separate 
cifnversaiions-  Or.  eounccl  all  of  the  port*  titgciher  -  like  a  big  party  line  !! 

SeveraJ  modeU  are  available  and  are  software  configurable  to  support  up  io  3  Repeaters,  5 
Duplexed  Links,  and  4  Re  mote  Bases.  A  group  or  dub  can  start  with  the  basics  and  expand  thei  r 
cont  i  oiler  anytime  by  simply  adding  boards  and  software,.  Free  software  upgrades  for  one  year 
after  delivery.  Finally,  a  [£al  controller  for  the  linked  system  operator  1 


Multiple  Independent  Kcpenter control 

Up  to  S  Duplexed  Links 

Up  to  4  different  Remotes 

Recorded  Natural  Speech  Tck-meln 

Programmable  Macros 

C« ect  /  Dijtfttaaect  multiple  Parts 

Internal  Rrceher  Squelch  processing 


Easy  servicing 
Integrated  Aulgpatch 
Expand  ut  any  time 
Programmable  Scheduler 
+  14v  to  + 14*  Supply 
Standard  5.23*  Rack  Mount 
Card -Cage  design 


Palomar  Telecom,  Inc. 

300  Enterprise  St,  Suite  E  ♦  Escondido.  Ca.  92025  *  {£19}  7-*6-?9^»  •  Fnx  (*19)  746*1610 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG  *^^ 

New  1 0  Watt 

Transceiver 

Only  $499 

Made  in  USA 

Value  +  Quality 
from  over  25years 
in  ATV.W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13,8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  >1 0  Watt  pep,  with  one  xtal  on 
439  25,  434.0  or  426,25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts, 
Hot  GaAsf et  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2,7*  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 
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Figure  7.  Schematic  drawing  for  a  power  MOSFET 


without  too  much  trouble.  You  don't 
need  to  worry  about  picking  out  a 
"matched  pair*  as  you  do  with  transis- 
tors. 

In  theory,  a  perfect  switch  would 
have  zero  resistance  when  on  and  infi- 
nite resistance  when  off.  A  power 
MOSFET  comes  very  ctose  lo  a  perfect 
swftetv  And  indeed,  a  power  MOSFET 
makes  a  very  good  switch.  Power 
MOSFETs  are  used  in  a  variety  of 
switching  applications,  mainly  in 
switching  power  supplies.  The  new 
compact  fluorescent  Eights  use  high 
voltage  power  MOSFETs  instead  of  a 
magnetic  core  bailast- 

A  power  MOSFET  is  a  voltage-con- 
trolled device  unlike  the  transistor, 
which  is  a  current -control  led  device. 
The  drive  requirement  for  a  power 
MOSFET  is  easy  to  obtain.  For  ample 
switching  circuits,  a  gate  voltage  of  +t0 
volts  will  turn  the  MOSFET  fully  on. 
One  of  the  best  traits  of  the  power 
MOSFET  is  the  ability  to  be  rapidly 
switched  on  and  off.  This  makes  the 
power  MOSFET  a  very  good  candidate 
for  RF  switching  and  amplification.  A 
power  MOSFET  amplifier  can  be  oper- 
ated in  Class  A,  AB,  B  or  C.  Tne  power 
MOSFET  is  particularly  immune  to  high 
SWR  damage. 

If  all  of  this  is  true,  then  why  have 
we  seen  so  Jittle  about  trie  power  MOS- 
FET? Well  price  is  one  thing  that  has 
kept  them  from  use.  However,  the  price 
of  single-lot  power  MOSFETs  has  fall- 
en to  the  point  where  you  can  now  buy 
them  for  under  two  dollars.  For  MOS- 
FETs with  a  really  low  ROS{on)t  the 
price  is  still  a  favorable  S4-$5  each. 

For  use  in  RF  applications,  most 
power  MOSFETS  like  to  see  a  source 
voltage  of  +28  volts,  While  it  takes  no 
more  effort  to  build  a  28-voft  supply 
than  to  build  a  12-volt  one.  a  28-voit 
transcerver  is  much  harder  to  operate 
in  the  field  on  batteries.  When  used 
with  a  commercial  power  line,  that  re- 
striction does  not  apply.  In  fact,  many 
of  the  newer  transceivers  today  use 
high  voltage  (+28  volts)  power  MOS- 
FETs in  the  power  amplifier  stages. 
The  higher  supply  voJtage  grves  them  a 
better  efficiency  and  a  cleaner  output 
than  a  bipolar  transistor.  Japan  Radio 
has  recently  placed  on  the  market  a  1 
kW  soEid*state  amplifier  using  high  volt- 
age power  MOSFETs  running  with  a 
+60-volt  supply.  The  higher  voltage 


at 


also    allows    the 

designer  to  use  a 

smaller  power  sup* 

ply.  It's  much  easier 

to  generate  +60 

volts  at  50  amps  than  +12  volts 

250  amps. 

Because  the  power  MOSFET  is  a 
high  impedance  device,  it  can  become 
unstable  when  used  in  certain  designs, 
and  God  knows,  I've  fried  many  a  pow- 
er MOSFET  in  my  workshop.  I've 
blown  the  tops  rfght  off  the  case,  leav- 
ing only  the  leads  left  soldered  to  the 
PC  board. 

They  will  oscillate  on  their  own  for 
no  apparent  reason.  Even  when  used 
as  a  switch,  the  wiring  to  and  from  the 
power  MOSFET  as  well  as  the  layout 
of  the  PC  board  must  he  taken  fnto  ac- 
count. One  designer  J  know  who  is 
working  on  a  high  power  (2  kW}  sine 
wave  inverter  told  me  to  add  ferrite 
beads  to  the  gates  of  each  power 
MOSFET  to  keep  them  tame.  Lay  out 
your  circuit  for  a  power  MOSFET  just 
as  you  would  any  RF  device,  even  if 
you're  not  using  the  MOSFET  in  an  RF 
application.  This  includes  good  ground- 
ing and  plenty  of  bypassing,  especially 
on  the  gate  lead.  Ail  leads  must  be  as 
short  as  possible.  No  clip  leads  are  to 
be  used  here. 

What's  Available? 

Here  are  some  typical  power  MOS- 
FETs you  can  buy,  The  IRF51 1  is  avail- 
able from  Radio  Shack.  It  goes  for 
about  $2  and  has  an  ROS(on)  of  0.5 
Ohms  at  4  amps  of  drain  current  It's 
not  a  real  "hot"  MOSFET  as  they  go, 
but  youll  find  it  hanging  on  the  pegs  at 
the  locai  "shack."  For  a  much  better  de- 
vice, use  an  IRF531.  This  MOSFET  is 
about  10  times  better  than  the  511  and 
has  an  RDS{on}  of  about  0.05  ohms  at 
a  drain  current  of  15  amps.  Both  the 
511  and  the  532  come  in  a  standard 
TO-220  case  style, 

For  even  more  current  and  a  lower 
RDS(on).  try  the  IRFZ30  and  the 
IRFZ42,  These  MOSFETS  have  a 
drain  current  of  over  50  ampsl  The 
RDS(on)  is  a  scant  0.028  ohms.  Al- 
though much  harder  to  find,  the  Sili- 
cone SMP60N06  has  a  drain  current  of 
50  amps  and  a  RDS(on)  of  only  0.018 
ohms.  Siliconlx  also  makes  a  30 -volt 
MOSFET  with  an  RDS(onJ  of  0.010 
ohms.  Thai's  10  milliohms  of  resis- 
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Figure  2.  Simple  voltage  pump  for  a  high  side  FET  gate  driver. 


tance!  Again,  these  devices  come  in 
the  standard  TO-220  case.  You  can 
find  these  MOSFETs  listed  in  both  the 
DighKey  catalog  and  the  Mouse  r  Elec- 
tronics catalog.  Neither  company  car- 
ries  the  Siliconix  devices. 

Be cause  the  TO-220  case  is  electri- 
cally hot,  when  mounting  the  MOSFET 
to  a  heat  sink  you  must  insulate  the  de- 
vice from  the  heat  sink.  You  can  use 
any  of  the  TO-220  mounting  kits  on  the 
market.  Radio  Shack  sens  one  for  un- 
der a  buck. 

I  have  found  that  even  ihough  ihe 


device  may  be  rated  at  50  amps  of 
drain  current,  getting  that  much  current 
in  and  out  can  be  a  real  engineering 
task.  It's  better  to  use  two  or  more 
MOSFETs  in  parallel  to  split  up  the  cur- 
rent instead  of  using  one  MOSFET 

Nesrt  month  I'll  have  some  circuits 
using  power  MOSFETs.  Also,  in  the 
coming  months  Til  show  you  how  to 
build  a  solar  charge  controller  using 
pulse  width  modulation  by  way  of  pow- 
er MOSFETs.  Stay  tuned— there's  a  lot 
of  good  stuff  coming  up  here  in  the 
"ORF"  column. 


ANY  RIG— ANY  ANTENNA 
AUTOMATICALLY 

SMARTUNER™ 

Let's  get  frank  about  HF  antennas.  Most  hams  try  to  put 
resonant  antennas  up  for  every  band.  For  those  with  the 
room,  great!  But  for  the  rest  of  us,  limited  to  perhaps  a 
single  long  wire  or  some  other  compromise  antenna,  the 
SGC  SMARTUNER  is  the  ideal  solution.  Its  onboard  com- 
puter selects  exactly  the  right  inductance  and  capacitance 
from  more  than  one  half  million  possible  combinations. 
Then  it  remembers  the  setting  so  your  rig  will  retune  in 
10  milliseconds.  It's  waterproof,  too*  built  to  exacting 
commercial  and  para-military  standards.  Sof  even  if  your 
itenna  is  a  compromise,  your  signal  doesn't  have  to  be. 


SGC  Building,  13737  S.E.  26th  St.,  BeUevue.  WA  J8005  USA  Fax  206-746-6384  Tel.  (206)  746-6310 
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Michael  J.  GeierKBWM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

The  Last  Micro 

Hi,  folks,  1  think  we're  finally  ready 
to  wrap  up  our  Micro  Power  minis- 
eries.  We've  covered  what  micros  areT 
how  they  work  and  what  can  go 
wrong.  Let's  look  at  some  of  the  other 
circuits  sometimes  used  with  micro- 
processors and  microcontrollers,  and 
at  the  problems  they  can  cause, 

Reach  Out  and  Scan  Someone 

Some  rigs  just  have  loo  many  but- 
tons and  switches  for  one  chip  to  read 
them  all!  This  can  be  true  even  when 
the  switches  are  multiplexed.  In  such 
big  radios,  input/output  (I/O)  expander 
chips  are  used.  These  are  nothing 
more  than  data  selectors  or  multiplex- 
ers. In  this  case,  though,  the  term 
'multiplex'  has  a  slightly  different 
meaning  than  it  does  when  applied  to 
switches.  What  these  chips  do  is  place 
the  binary  value  of  some  of  their  Input 
pins  onto  their  output  pins,  with  the 
computer  selecting  which  input  pins 
are  to  be  examined.  For  instance, 
there  may  be  16  input  pins  and  four 
output  pins.  By  sending  a  code  to  the 
multiplexer  chip,  the  computer  can 
check  all  the  input  pins  in  groups  of 
four. 

Another  technique  sometimes  used 
is  data  encoding.  Here,  the  16  input 
pins  are  simply  converted  into  a  four- 
bi1  word.  (Remember,  four  bits  can 
specify  16  different  states.)  The  com- 
puter simply  decodes  the  four  bits  to 
determine  which  button  was  pressed. 
The  disadvantage  of  this  system  is 
that  it  can  only  tell  if  any  one  button 


The  Tech  Answer  Man 

has  been  pressed.  Multiple  presses 
will  cause  an  erroneous  code.  That  Is, 
unless  the  buttons  are  scanned  first, 
as  I  described  a  couple  of  columns 
back. 

No  Response 

If  the  radio  won't  respond  to  a 
button  press,  there  are  some  clues  to 
look  for  before  you  dig  In  with  the 
scope.  First,  is  it  just  one  button  that 
wo  n't  work?  If  all  the  others  work,  I'd 
suspect  the  switch  itself,  Check  the 
voltage  on  both  sides  of  \l  If  you  see 
a  pulse,  then  you  know  lt1s  a  multi- 
plexed (scanned)  switch.  The  pulse 
should  appear  constant  on  one  side 
of  the  switch  and  come  and  go  on 
the  other  side  when  you  press  the  but- 
ton. If  you  can't  find  the  pulse  on  the 


Getting  Lost 

If  the  switch  is  working,  the  signal 
must  be  getting  lost  somewhere  on  its 
journey  to  the  micro.  Unfortunately, 
that  journey  may  be  quite  convoluted ! 
If  the  VO  system  is  scanned,  chip  by 
chip,  by  the  micro,  the  button  press 
may  be  turned  into  no  more  than  a  tiny 
blip  before  entering  the  bitstream.  II 
can  be  mighty  hard  to  separate  the 
blip  you  want  from  all  the  other  blips 
because  everything  is  traveling  on  a 
common  buss,  just  tike  in  any  comput- 
er system.  Really,  it  can  be  next  to  im- 
possible without  a  Logic  analyzer,  or  at 
least  a  dual -trace  scope  and  a  lot  of 
luck, 

A  bad  I/O  chip  is  much  more  likely 
than  a  bad  micro.  Try  this:  Trace  the 
switch  back  to  the  I/O  chip.  Now  find 
the  "chip  select"  pin.  There  should  be 
a  pulse  on  It.  Trigger  your  scope  on 
that  pulse  and  then  check  the  output 
pins,  one  by  one,  while  you  press  and 
let  go  of  the  button.  If  you  find  an  out- 
put pin  with  a  pulse  appearing  or  dis- 


"Some  rigs  just  have  too  many 
buttons  and  switches  for  one  chip 

to  read  them  all!  " 


other  side,  the  switch  is  not  making 
contact.  In  particular,  thai  can  happen 
with  flat  membrane  switches,  particu- 
larly if  they've  been  exposed  to  bad 
environmental  conditions  such  as 
liquids  or  prolonged  cigarette  smoke. 
If  the  switch  is  bad,  you  may  be  able 
to  peel  it  apart  and  clean  it  if  you're 
careful. 

If  you  get  DC  on  one  side  of  the 
switch  and  nothing  on  the  other  side, 
try  scoping  the  OC  side  while  you 
press  the  button,  If  it  goes  to  zero,  the 
switch  is  working.  If  it  doesn't,  check 
the  other  side.  If  it  rises,  again,  the 
switch  is  working,  tf  there's  no  change, 
the  switch  is  not  working. 


appearing  when  you  press  the  switch, 
the  VO  chip  is  good.  If  you  can't  find 
any  change,  the  chip  probably  is  bad. 
There's  no  easy  way  to  be  absolutely 
sure,  short  of  trying  a  new  chip.  Lucki- 
ly, many  radios  use  standard  I/O  chips 
you  can  get  from  American  compa- 
nies. Some,  of  course,  don't 

By  the  way.  if  there  is  no  pulse  on 
the  chip  select  pin,  check  the 
schematic  to  see  if  that  pin  is  tied  high 
or  low.  In  some  simple  systems  it  can 
be,  particularly  if  there's  only  one  I/O 
chip  to  begin  with.  Most  likely,  though, 
there  are  several  chips  being 
scanned.  If  the  chip  select  pin  is  con- 
nected to  the  outpul  of  another  chip, 


and  there's  no  pulse ,  suspect  the  oth- 
erchip,  because  it  isn't  driving  the  I/O 
chip.  Of  course,  if  may  not  be  getting 
the  signals  it  needs,  Now  you  can  see 
why  it  can  be  so  maddeningly  difficult 
to  mess  with  any  but  the  smallest  digi- 
tal systems.  You  can  spend  an  awful 
lot  of  time  going  down  blfnd  alleys  and 
buying  chips  you  don't  need. 

Going  Out 

The  same  I/O  techniques  are  used 
for  LED  annunciators  and  some  other 
output  signals,  including  those  which 
actually  control  various  parts  of  the  ra- 
dio. Remember,  when  you  select  the 
operating  mode  (AM,  SSB.  etc,)-  IF  fil- 
ter, etc.,  you  are  really  telling  the  micro 
to  select  them.  It  interprets  your  re- 
quest and  sends  all  kinds  of  signals  to 
various  circuits  in  the  rig.  For  instance, 
when  you  change  bands,  not  only 
does  the  frequency  synthesizer  get 
set,  but  the  various  bandpass  tiller  re- 
fays  get  set,  too.  Ever  notice  that  tun- 
ing through  certain  frequencies  caus- 
es a  mechanical  click  from  the  radio's 
interior?  That's  a  bandpass  filter  relay 
being  tripped. 

I/O  failures  can  cause  all  kinds  of 
strange  symptoms.  For  instance,  if 
transmit  output  power  or  receive  sen- 
sitivity is  way  down  only  on  a  certain 
band,  check  that  the  bandpass  filter 
relay  is  being  set,  and  that  the  relay 
contacts  are  working.  Also,  many 
functions  are  switched  with  diodes, 
and  a  bad  diode  can  make  it  look  as  if 
the  I/O  system  isn't  working  property. 

In  general,  I/O  failures  are  more 
common  on  the  output  side  than  the 
input  side  because  many  outputs  are 
dhving  things,  such  as  LEOs.  which 
require  substantial  current.  Some  ra* 
dios  use  buffer  transistors  to  protect 
the  chips*  but  many  dorfl,  and  those 
can  stress  the  chips  to  the  burnout 
point. 

Memories . . . 

ROM  and  RAM  can  fail.  When  they 


Multiband  AntennaPacks 

*► 


QRV  All  Band  Junk-proof  wx-*caled 

multi-band  DipoLe-V-Sloper  intcrnm,  \  jrffM»Jp0-Sj 

ICf  coax  ftediinc.  Quiet  Launch  jvs-  \r'merS^» 


Km,  rotproof  itocnvj  support  braid, 
40  p  Tetb  Manual  Complete*  Ready 
f oe  Action-  Go*  penoa  ionalU  in  15 
taiauie*.   b£of*cfcSl 

Fastest  Antennas 
in  the  11  est 

Box  5COG2-S,  Prove-,  0TM60 


Net 


40-19 
ST  **s 


n ft  nna 


CIRCLE  90  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

JerroleT\  Oak,  Scientific  Atlantic.  Zenith,  & 
many  others.  New"  MTS  stereo  add-on: 
mute  &  volume    Ideal  for  400  &  4  50  owners 


1-800-826-7623 

B&BINC.  ■ 

4030  Beau-D-Rue  Drive,  Eagan  MN  55122 


w 


here's  the  Beam? 

Unobtrusive  D.\  Gain  Antennas  for  &Q>  ibru  10 
*  Einly  hidden  *  Ins  rait  Fast  *  Fixed  or  Portable  - 

There'*  *  20  mttcr  antenna  v^th  real  DX  Punch 
hi  J  Jen  io  lhi%  picture.  Ymu  cah'tsee  jl,  jnJ  your 

hi ghtwrt  can' r  tilbtt.  Bui  it  work:,  DK  h*«(oos 
ini'w^y.  Hw  »K>m  *  kv*  profile  50  40  30  m- 
hinder?  Or  i  2  eknienl  moa^ioJtf  i- r  at  iltij* 
A] I  eisil;  (it  rhc  ^k<:K-A    Fr.cel  5££  p  W 

Horfc  DX  wtcttpui  MrU jag  (h ^  a  « i£h bors 

i*r «p>±l  s  j  An  ten  n  i  T  s  \\  V  >  f 

Frtc  5006ML  Frw*.  L'T  ftiflg     fftOl  )   373-8425 


CIRCLE  132  ON  READER  SERVICE  CARD 


CIRCLE  21  ON  READER  SERVICE  CARD 


QUICK,  EASY,  &   COMPACT 

Flash  cards  'NOVICE  thru  EXTRA'  theory  Key  words 
underlined.  Over  2000  sets  in  use  I  For  beginner,  OM»i 
XYLs  ft  kids.  , 


Novice 

S1 1.95 

TtCHNlCiAH 

510  95 

GENERAL 

S  9.95 

ADVANCED 

SI  5.95 

EXTRA 

514  45 

SMippi-'ig        ■  - 

-S  300 

%  or  mme     ■ 

-1  4,00 

CLUB  DISCOUNTS 

Order  Today! 

from 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG,  MS  39404 

1RCLE  104  ON  READER  SERVICE  CARD 


World  of  Ham  Radio  Shareware 


Volume  Two  [BM  CD-ROM 


t-DggLritf,      Q5L.     CU , 
*Tty,  Anttnms, 
Ejc*it>=  .    fu  tor« .. 
Cftg i n  j  « i td^.  u  a  tft  . 
jentB*  tifi.  sjerr 

Hodr,    ML,    JhBuot , 
SSTV,     KVTr     CAT. 
a.s.0  hii  ■    Pitt 
o*«i  stea    ,frc* 


wok  in  of 

IFAM  FJAU1<1S 
SHAREWARE1* 


Vblun 


S7«*»5 


/AMSOFT 


$79,95 

Orders:  717-938   8249 

Fax:  7  I  7 -9 3 & -6 7 6 7  Dafyt  Inquiries  JMtaf 


CIRCLE  113  ON  READER  SERVICE  CARD 


HamCall  /  CD-ROM 

500.000  HAMS  piu* 

1  .oofl's  of  Public  Domain 

Amateur  Radio  Program*  nnri  Oat  a 

Now  wilh  Interna  I  i*n*l 


CO-ROM  Dtsc 
Stuppmg  (pe*  order) 


ISO  .00 

5E  00 


QUCKMASTCK   PgWnhiflfl 
Haul*  4,  Box  1530  Mineral,  VA  23117 

70ar594rfl7TT  -  BOO  ?&2-S&Jl 


CHICLE  56  ON  READER  SERVICE  CARD 


70  73  Amateur  Radio  Today*  January,  1 993 


do,  the  micro  essentially  has  a  case  of 
Alzheimer's  disease,  and  rl  acts  ac- 
cordingly. It  may  do  strange  things, 
such  as  write  garbage  to  the  display  or 
refuse  to  tune  property.  Usually, 
though*  ini  just  crash  altogether  and 
become  nor -responsive. 

If  the  failed  memory  Js  inside  the 
micro,  the  chip  must  be  replaced.  If 
the  memory  is  external  f  you're  in  bet- 
ter shape  because  memory  chips  usu- 
ally are  a  lot  cheaper  than  micros.  At 
least.  RAMs  are,  ROMs  are  another 
story  because  I  hey  contain  the  manu- 
facturer's operating  program.  Although 
the  chip  may  oniy  be  worth  five  bucks, 
you  may  pay  550  or  more  for  a  new 
one.  You're  paying  for  ihe  software, 
not  the  IC! 

Memories  can  fail  in  three  ways. 
First,  the  chip  can  die  completely  with 
all  of  its  outputs  stuck  either  high  or 
low.  This  is  the  most  common  type  of 
failure,  and  the  stuck  outputs  can  pull 
down  (or  up)  the  entire  buss,  making  it 
very  hard  to  find  the  guilty  chip  without 
pulling  them,  one  at  a  time.  In  the 
case  of  soldered-in  chips  (which  most 
are),  the  likely  damage  to  the  PC 
board  from  removing  alt  those  chips  is 
so  severe  that  you  would  be  foolish  to 
try  it 

Another  failure  mode  causes  just 
one  of  the  chip's  output  lines  to  get 
stuck.  That  will  cause  one  of  the 
buss's  lines  to  get  stuck,  If  you  see  ac- 
tivity on  all  the  buss's  lines  except 
one,  suspect  this  kind  of  failure.  Try 


disconnecting  Irom  the  board  the  sus- 
pect pin  of  each  chip,  one  by  one.  Be 
sure  to  reconnect  them  after  each  try 
so  Inat  only  one  is  disconnected  at  a 
time.  Of  course,  the  computer  won't 
work  property  in  that  state,  but  if  the 
stuck  buss  line  starts  showing  pulses 
again,  you've  found  the  bad  chip. 

The  weirdest  failure  mode  occurs 
when  only  one  memory  ceil  goes  bad. 
In  that  state,  everything  continues  to 
work,  but  it  just  doesn't  work.  Data 
gets  scrambled  and  the  computer  mal- 


of  cooling  spray  will  really  help  here. 
By  the  way,  there  now  are  ozone- 
friendly  cooling  sprays  available.  I 
have  a  can,  and  ft  is  odd  stuff.  It  works 
pretty  well,  but  it  is  very  heavy  and  it 
literally  falls"  out  of  the  cant  It  looks 
quite  strange  when  you  spray  it  Also, 
it  tends  to  ruin  plastic,  so  keep  ft  away 
from  the  outside  of  the  radio. 

If  you  have  a  thermal  problem, 
spraying  the  chip  will  not  directly  re- 
turn the  computer  to  operation  the  way 
it  would  in  an  analog  system.  By  the 


Remember,  most  thermal  problems 
are  caused  by  bad  connections, 

not  bad  chips. n 


functions.  The  problem  may  be  as 
subtle  as  a  wrong  display  digit  or  indi- 
cator light,  or  it  may  shut  the  computer 
down  altogether!  Trust  me.  you  won't 
find  this  problem.  If  you  suspect  it.  go 
find  the  shipping  box.  Luckily,  this  kind 
of  failure  is  pretty  rare.  Tve  seen  only 
two  memory  chips  do  it 

All  Het  Up 

These  failure  modes  can  be  ther- 
mal, too,  Generally,  a  chip  with  all 
lines  stuck  is  dead  and  will  not  be 
thermal.  But  a  single  line  can  be  work* 
ing  when  the  chip  is  cool  and  then  quit 
when  things  warm  up,  A  single  bad 
memory  ceil  can  do  the  same.  A  can 


time  you  spray  the  part,  the  comput- 
er's program  is  off  in  never-never  land. 
The  cure  is  to  spray  the  chip  and  then 
turn  the  radio  off  and  back  on.  If 
there's  a  reset  button,  that  should  do 
it  too.  Remember,  most  thermal  prob- 
lems are  caused  by  bad  connections, 
not  bad  chips.  Even  if  spraying  a  chip 
fixes  the  problem,  check  the  connec- 
tions to  the  boara  before  replacing  the 
part.  Even  if  they  look  OK,  iry  resol- 
dering  them.  You  never  know,  you  just 
might  save  the  cost  of  a  new  IC! 
Now,  let's  look  at  a  letter: 

Dear  Kaboom, 

My  TS-940  has  an  odd  proof&m.  it 


works  fine  for  a  white,  then  it  goes 
nuts!  The  display  gets  weird  and 
the  rig  won't  wont,  if  i  turn  it  off  and 
on  again,  it  works  for  a  while,  then  it 
does  the  same  tiring.  Clearing  ail  the 
memories  has  the  same  effect  Any 
ideas? 

Signed, 
Scrambled 

Dear  Scrambled, 

This  is  very  appropriate  to  our  cur- 
rent topic.  Your  rig's  computer  is  get- 
ting trashed.  This  one's  easy,  though, 
tf  you  remove  the  unit  holding  the 
speaker,  you'll  see  a  sealed  metal 
box.  Unscrew  the  cover  and  you'll  see 
the  "Digital-A*  board.  On  it,  there's  one 
socketed  IC.  and  that's  the  ROM 
which  contains  the  rig's  operating  pro- 
gram. Early  '9405  often  had  this  prob- 
lem, and  the  solution  fcs  to  pull  the  IC 
and  put  it  back  in,  being  sure  to  press 
it  in  all  the  way.  (Be  careful  not  to  re- 
verse the  chip,  of  course!)  Apparently, 
the  heating  and  cooling  cycle  makes 
the  chip  work  its  way  out  of  the  socket 
over  a  long  period  of  time,  (My  old  Ap- 
ple fl+  had  the  same  problem')  Later 
'340s  had  a  wire  soldered  to  the 
ground  pin  of  the  IC.  and  even  later 
ones  had  no  socket  at  all  I  suspect 
yours  is  an  older  one,  though,  or  this 
wouldn't  be  happening, 

Well  I  think  that  about  covers  the 
micros  so,  next  month,  well  get  into 
something  new.  See  you  then,  73  de 
KB1UM.  ' 
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Simulated  Circuits — DSP 
High  Tech  in  Your  Shack 

As  most  of  you  already  know,  one 
of  the  major  components  of  a  TNC 
or  multimode  controller  is  a  modem. 
"Modem"  is  a  compound  of  the  be- 
ginnings of  the  words  MODuiate  and 
DEModulate.  it  is  the  modem's  job  to 
lurn  digital  signals — which  consist  of 
simple  "on"  or  "off*  information,  un- 
suitable for  transmission  on  an  audio 
channel — into  analog  signals  which 
are  suited  to  audio  transmission. 
Normally,  the  modem  does  its  job 
with  the  help  of  analog  filters.  These 
are  tuned  circuits  that  react  to  the 
presence  of  the  tones  used  by  some 
particular  communications  standard. 
For  example,  packet  radio  running  at 
300  baud  on  HF  uses  tones  at  2110 
Hz  and  2310  Hz  to  transmit  data. 
So,  to  receive  300  baud  HF  packet, 
a  modem  needs  filters  at  these  fre- 
quencies. Keep  in  mind  that  this  is 
meant  to  be  a  simple  example  to  get 
the  point  across:  As  the  data  rate  in- 
creases, the  complexity  of  the  mod- 
ulation scheme  follows,  using  other 
aspects  of  the  signal,  like  its  phase. 
The  example  given  is  called  TSK" 
for  Frequency  Shift  Keying. 

The  Idea  is  this:  Until  recently,  ft 
you  wanted  to  receive  a  particular 
mode,  you  needed  a  modem  specif- 
ic to  that  mode,  made  of  analog 
parts  and  somehow  connected  to 
your  controller.  While  you  still  need  a 
modem  designed  for  each  mode's 
unique  properties,  it  no  longer  needs 
*u  be  made  of  capacitors  and  resis- 
tors, How  is  this  possible?  Thanks  to 
a  technology — not  new.  though  only 
recently  affordable— called  DSP 
{Digital  Signal  Processing).  DSP  is 
an  application  of  computer  technolo- 
gy (hat  lets  a  hardware  engineer  de- 
sign and  implement  an  analog  circuit 
in  software.  That  circuit  is  a  simula- 
tion of  the  discrete  (individual  analog 
component)  version  that  functions 
precisely  as  if  It  were  a  normal  ana- 
log circuit.  Tnis  approach  brings  a 
number  of  advantages,  with  two  be- 
ing of  particular  interest  to  the  ham. 

Performance 

Within  their  operational  limits,  dig- 
ital filters  can  provide  much  better 
performance  than  analog  versions. 
One  of  the  reasons  is  the  ability  to 
precisely  tune  the  behavior  of  the 
particular  filter,  even  to  the  point  of 
having  it  change  characteristics  to 
best  suit  the  current  situation.  Digital 
filters  can  be  created  with  character- 
istics unavailable  in  analog  de- 
signs— such  as  the  brick  wall  filter 
you  will  find  in  your  CD  player,  This 


NumbarH on yow^edba^card       e|Mna|e  mu|tjp)e  iTTterfering  carriers 

with  very  narrow  notch  filters,  built 
on-the-fty  by  the  filter  box  itself — no 
tuning  or  adjustment.  Imagine  being 
able  to  have  SSB  QSOs  on  40  me- 
ters again,  at  night!  If  this  sounds 
like  magic,  well  it  is  a  sort  of  comput- 
er technology  magic,  but  it  works. 
This  problem  is  Ideal  for  DSP  be- 
cause of  the  nature  of  the  interfering 
signal — steady  and  constant.  What 
about  problems  with  interfering  im- 
pulse (ignition),  or  white  noise,  that 
don't  share  this  convenient  obvious- 
ness? 

DSP  can  help  here,  too.  The 
technique  is  just  the  inverse.  Get 
this:  The  DSP  filter  listens  to  the  sig- 
nal, identifies  the  human  speech  by 
its  chajraeterislic  properties  (speech 
is  not  highly  correlated  like  a  carrier, 
but  it  does  have  specific  qualities 
mat  separate  r!  from  nofse  and  other 
signals),  and  bur  ids  a  bandpass  fil- 
ter— again  on-t he-fly — lhat  fits  the 
speech.  The  effect  is  to  filter  out  the 
surrounding  signals  that  are  interfer- 


filter  is  designed  to  completely  elimi- 
nate any  output  above  20  kHz,  and 
the  digital  version  can  have  a  very 
steep  cutoff  not  possible  in  an  ana- 
log implementation. 

Flexibility 

This  is  the  part  that  will  be  near 
and  dear  to  the  hearts  of  those  of 
you  who  have  gone  from  RTTY  to 
AMTOR  to  1200  baud  packet  to 
2400  baud  packet — you  get  the 
idea— buying  a  new  box  for  each 
mode.  A  DSP- based  multimode  con- 
troller just  doesn't  become  obso- 
lete—at least  not  for  a  long  time. 
Why?  Because  the  modems — those 
pesky  parts  that  are  different  for 
each  mode— aren't  real,  they're  sim- 
ulated by  the  DSP  chip.  This  means 


"Within  their  operational  limits, 

digital  filters  can  provide  much 

better  performance  than 

analog  versions." 


that  a  DSP-based  unrt  only  needs 
new  software  to  operate  in  the  latest 
and  greatest  mode.  Finally,  you  can 
tauy  one  box  and  stop. 

Of  course,  modems  are  not  the 
only  use  for  filters  in  the  hamshack, 
AF  (Audio  Frequency)  and  RF  (Ra- 
dio Frequency)  filters  that  tailor  the 
signal  heard  from  an  HF  receiver  are 
also  vital  to  good  operations,  partic- 
ularly on  crowded  bands  populated 
with  rogue  broadcast  stations — like 
40  meters — or  stations  whose  entire 
ham  radio  interest  (it  seems)  is  tun* 
ing  up  on  top  of  other  QSOs — com- 
monplace on  20  meters.  Traditional 
analog  filters  can  help  with  these 
problems,  but  the  limitations  real 
world  fitter  circuits  place  on  them 
makes  them  far  from  ideal.  For  ex- 
ample, a  good  analog  notch  filter 
can  eliminate  much  of  a  single  inter- 
fering carrier — like  the  heterodyne 
from  a  broadcast  transmitter,  or  a 
station  tuning  up — but  they  are  diffi- 
cult to  tune  and  can  only  deal  with  a 
single  interfering  signal  at  a  time. 
Enter  DSP,  perfectly  suited  to  this 
problem.  With  a  relatively  simple 
DSP  filter  it  is  possible  to  a  dap  lively 
(that  is.  on-the-fly)  notch  out  interfer- 
ing signals — automatically? 

This  is  possible  because  of  the 
highly  correlated  nature  of  a  hetero- 
dyne type  interfering  signal.  In  other 
words,  the  signal  is  constant  and 
regular — completely  unlike  the  hu- 
man speech  that  is  carried  by  the 
desired  signal.  A  DSP-based  notch 
filter  can  automatically  identify  and 


ing.  The  results  of  this  process  are 
not  quite  as  miraculous  as  the  notch 
filter  but  it  works,  dropping  the  noise 
by  as  much  as  20  dB.  There  are 
some  limitations  to  this  technique, 
and  it  won't  take  a  signal  from  the 
mud  and  make  it  louder  than  the 
S9+20  noise  from  the  dirty  power 
line  insulator  down  the  block.  On  the 
other  hand,  It  certainly  will  reduce 
the  user  fatigue  caused  by  listening 
to  the  noise  surrounding  the  signal 
you  want,  and  make  QSOs  on  the 
HF  bands  less  headache-producing. 

What  You  Can  Buy 

Thanks  to  the  general  availability 
of  low  cost  DSP  chips,  several  man- 
ufacturers now  offer  DSP-based 
ham  radio  gear.  These  products  fall 
into  the  two  categories  discussed 
above— multimode  controllers  and 
adaptive  filters.  Here's  a  list  (fairly 
complete,  but  certainly  missing  a 
few)  of  what  you  can  order  today  to 
get  on  the  DSP  bandwagon,  and 
maybe  reduce  some  of  those  het- 
erodyne headaches. 

Multi-Mode  Controllers 

DSP- 1232  and  DSP-2232 
AEA  (206)  774-5554 
List  Price; 
DSP-1232  S7S9 
DSP-2232  $999 

The  DSP-X232  series  of  data  con- 
trollers from  AEA  are  available  now 
through  dealers.  The  difference  be- 
tween the  two  units  Is  in  the  number 


of  radio  ports — one  for  the  1232  and 
two  for  the  2232.  The  DSP-x232  is 
based  on  the  Motorola  DSP56001 
DSP  chip,  paired  with  a  Ziiog  2- 
180 — which  does  the  general  pur- 
pose computing.  Tne  currently-ship- 
ping  version  of  the  DSP-x232  offers 
10  modem  programs  for  the 
DSP56001  stored  in  ROM: 

300  baud  HF  packet 

1200  baud  VHF  packet 

2400  bps  packet 

1200  bps  BPSK  packet  (satellite) 

HFRTTY 

Morse 

Facsimile 

FMSSTV 

9600  bps  (K9NG  compatible) 

1200/4800  bps  ASCII  {Satellite) 

and  dual  port  operation  (DSP- 
2232)  for  300/1200  or  1200/1200 
baud  packet,  and  RTTY-AM- 
TOR/1200  baud  packet  combina- 
tions. There  is  32K  of  DSP  RAM 
which  can  be  used  to  download  ad- 
ditional modems  into  the  unit.  These 
future  modems  will  be  delivered  by 
AEA  on  diskette,  or  be  made  avail- 
able for  downloading  from  a  BBS. 

DSP-12 

L.L  Grace  Communications 
Products 
41  Acadia  Dr. 
Voorhees  MJ  08043 
(609)  751  -101  a 
List  Price:  $695 
RAM  Expansion:  $99 
A-to-D,  D-to-A  option:  $49 

The  DSP-12  from  L.L.  Grace  is 
ideal  for  the  experimenter.  Along 
with  its  DSP56001  DSP  chip,  it 
sports  a  V40  (PC-compatible)  pro- 
cessor on  board.  This  means  that 
programs  for  the  box  can  be  written 
In  readily  available  PC-based  lan- 
guages with  alt  of  their  associated 
development  tools,  With  the  1 
megabyte  RAM  upgrade  option,  the 
DSP-12  could  be  made  into  a  stand- 
alone  packet  station  with  a  sophisti- 
cated terminal  prog  rain  built-in,  or  a 
special -purpose  communications  de- 
vice. Also  available  for  the  DSP-1 2 
is  an  eight-channel  A-to-D  and  DAC 
option  which  allows  for  all  sorts  of 
possibilities — including  telemetry, 
voice  recording  and  playback,  and 
any  other  analog  application  that  the 
experimenter  can  think  of. 

Out  of  the  box,  the  DSP-12  works 
as  a  multimode  controller,  and  pro- 
vides modems  for  a  variety  of 
modes,  including  advanced  satellite 
operations,  in  addllion  to  the  stan- 
dard HF  and  VHF  packet  and  RTTY 
modes. 

DSP-based  Filters 

NF-60  DSP  Notch  Fitter 

J  PS  Communications 

P.O.  BOX  97757 

Raleigh  NC  27624 

(000)  533-3819.  {919)  790-1046 

Ust  Price:  $149.95 

The  NF-60  from  JSP  is  a  DSP- 
based  notch  filter  that  automatically 
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eliminates  multiple  Interfering  carri- 
ers. The  unit  is  connected  between 
the  speaker  output  of  your  rig  and 
an  external  speaker  (for  which  rt  has 
a  buHI-fn  amplifier).  It  has  only  two 
controls:  a  power  switch  and  a  notch 
switch  When  turned  on,  the  unit  au- 
tomatically delects  and  eliminates 
steady-state  interfering  signals,  ft  is 
very  fast  at  acquiring  and  eliminating 
these  signals,  and  is  rated  at  less 
than  six  milliseconds. 

The  unit  works  very  well,  and  fs 
ideal  for  regular  users  of  40  meter 

5SB. 

NIR-10  Noise/Interference 

Reduction  Filter 

J  PS  Communications 

(see  above) 

List  Price:  $349.95 

The  NIR-10.  also  from  JPS,  incor- 
porates the  functionality  of  the  NF- 
60  (above)  and  adds  and  adaptive 
speech  filter.  The  unit  works  wefl 
and  significantly  reduces  back- 
ground noise  when  the  desired  sig- 
nal is  noticeably  stronger  than  the 
interfering  noise.  It  also  incorporates 
a  variable  bandpass  filter,  which  is 
user  adjust  able. 

DSP-1GC 

Kenwood  U.S.A.  Corporation 
RO.  Box  22745 
2201  E.  Dominguez  St. 
Long  Beach  CA  90801-5745 
List  Price:  $629.95 


The  DSP- 100  from  Kenwood  Is 
an  accessory  item  for  their  TS-850S, 
TS-690S,  and  TS-450S  HF 
transceivers.  The  DSP-100  includes 
a  speech  processor  based  on  DSPt 
and  two  DSP-based  notch  filters. 
These  are  selectable  from  front  pan- 
el switches. 

DSP-59  DSP-based  adaptive 
noise  fitter 

Time  wave  Technology.  Inc. 
2401  Pilot  Knob  Rd. 
St.  Paul  MN  55120 
(612)  452-5939 
List  Price:  $299 
(introductory) 

The  DSP*59  from  Timewave  is 
similar  to  the  JSP  NIR-10  described 
above.  It  provides  adaptive  speech 
filtering  and  sharp  fitters  for  CWt  RT- 
TY*  and  SSB-  It  also  incorporates 
automatic  heterodyne  elimination. 
The  unit  wiN  shFp  sometime  in  early 
December  1992. 

As  you  can  see  from  the  list,  if 
you  are  willing  to  spend  a  bit  of  mon- 
ey, you  can  get  in  on  the  DSP  tech- 
nology revolution.  For  those  of  you 
who  cannot  spend  the  money  loday, 
hang  on.  Within  a  year  or  two  many 
DSP  products  will  turn  up  with  much 
lower  price  tags.  If  you  are  a  regular 
HF  SSB  user,  though,  DSP  adaptive 
filters  make  so  much  sense  it's  hard 
to  turn  them  down. 


A  Mini-Survey 

Td  like  to  get  an  idea  of  what  you 
are  doing  out  there.  If  you  could  take 
a  moment  to  answer  the  following 
questions  [respond  by  paper  mail  to 
the  address  above,  or  by  e-mail  to 
the  address(es)  below — preferred]  tt 
will  help  me  lo  make  this  column 
more  useful  to  you. 

1 .  What  is  your  callsign? 

2.  What  is  your  license  class? 

3.  What  computer(s)  do  you  use 
in  the  shack? 

4.  What  operating  system/envi- 
ronment version (s)  do  you  use? 

5.  Which  digital  modes  are  you 
equipped  for? 

6.  Which  digital  modes  are  you 
active  in? 

7.  Which  of  these  columns 
(month,  year)  has  been  your  favorite 
(if  any)? 

8.  What  has  been  your  biggest 
problem  with  computers  in  ham  ra- 
dio? 

9.  What  would  you  like  to  see  in 
this  column? 

10.  Any  comments: 

You  don't  need  to  copy  the  ques- 
tions: just  put  the  number  before 
your  answer.  Answer  all  the  ques- 
tions, or  just  the  ones  you  want. 
Make  the  responses  wordy  or  brief.  I 
really  want  your  feedback  to  make 
this  column  something  you  look  for- 
ward to  each  month.  Thanks  so 
much  for  your  participation. 


My  Electronic  Addresses: 

Packet  N1EWO#N0ARY 
(Note;  I'd  love  to  hear  from  you 
on  packet — but  not  about  the  sur- 
vey? This  survey  is  the  business  of 
this  magazine,  and  we  can't  do  thai 
on  ham  radio-  However,  a  personal 
note  or  test  message  is  just  fine,) 

Internet:  jslOman@mdmaJ).cofii 
fThis  Is  my  preferred  address.) 

MCI  Mail:  jsloman 
(This  is  the  same  as  above,  but 
direct.) 

CompuServe;  71221,1143 
{This  is  my  least  favorite  place  to 
get  mail,  but  it  is  OK.) 

Even  If  you  don't  answer  any  sur- 
vey questions,  f  am  very  interested 
in  anything  you  have  to  say.  J  cant 
answer  every  message — though  e- 
mail  has  a  much  better  chance. 
Many  of  you  have  written  asking  for 
help.  You  have  not  been  forgotten — f 
am  planning  a  "mail  bag"  column  for 
the  near  future  where  I  can  answer 
the  many  similar  questions  that 
come  in.  For  those  of  you  who  have 
written  saying  that  you  enjoy  the  col- 
umn, thanks.  For  those  of  you  who 
would  like  to  see  additions/changes, 
please  write  to  me — ifs  the  only  way 
1  have  of  knowing  what  you  need 
and  want.  Tit  next  month,  73  de 
N1EWO. 


HAND1E-BASE 

l  PATENT  MAILED 

f£  Finally!  An  accessor/  lor  your  Handle  Talkie 

or  Hand  held  scanner    FuncltonaL  Efficient. 

m    Economical,  Attractive  Walnut  Base    Send 
W^K     check/money  order  for  £  14,95  plus  $3  50 
^^^^^*  shipping  to  Handte  Base  andMore  Inc.,  P.O. 
Bo*  2504  Qept  C-1,  Broken  Arrow,  OK  74013-2504 


SATELLITE  T.V. 


Factory  EHred:  to  Your  Door 
Echostar  ■  Slkrtrak  *  Houston  Tractor  •  Orbltron 


2*Hr. 
Prldrjfl 
Hotline 
51G.76&SS42 


•  Call  lor  FREE  Hug*  Cobf  Catalog 

•  Domestic  &  International  Systems 

•  Huge  Savings!  __ 

Into  A  Orders 


CIRCLE  182  QH  READER  SERVICE  CARD 


ECHO  TRA  K™  3054446000 

4749  NW  B9th  Lane*  Coral  Spring*.  R  33076 

CIRCLE  157  ON  READER  SERVICE  CARD 


SURVEILLANCE 


CQUNTiRMEASURES  Electronic  Devices 

Miniature  Transmitter  Kits..  S29.95  &  up  Voice  Changers. 

Vehicle  Tracking,  Touch  Tone  Decoders,  Ptione  Scramblers. 

Phone  Recording  Systems,  Bug  &  Phone  Tap  Detectors! 


CALL  IDENTIFIER  device  *  displays  callers  phons  number, 
stores  phone  number  with  date  &  time  oi  ealL. .549-95 1  up 


e;®:e 


RO, 


FOR  CATALOG  SEND  $5.00  TO 

■ai  337,  l«rtf**»,  WT  KUfi     (7 1 S]  CT  t*3*Tfc 


DSP 


Power  for  Amateur  Radio 


•  GREAT  FOR  KF.   EWE   OX.  QfLP  VI. F.  EXPERIMENTATION,  ETC 

■  CONNECTS  TO  THE  PR-NTER  PGm  OK  YtVfl  H**C. 

■  PRQ^SSaOiW. M104O  tft^T  AH  AM^S-S^  a*CONVEfl!rEftS 

•  EXTH£it&y  SH*n?  bamqi%£&. notch  and  AaarmARY  Fjltf^s 

•  1NSTAWTLY  EllMlNATE  NCX5E.  ENHANCE  DC&lRED  S&MALS 

•  RECOfttJ  AND  PLAYBACK  THRU  DIFFERENT   BrGITAL  PfcJEHfl 
»  APPLY  fWWEAFUl  OS*1  TrU£  *N0  PH£au*NCY  T&HN  Qt  E  -• 

•  t*GH£ST  PERFOflMANCC  *>5P  ARCHITECTURE  YOU  CAM  BUY 

•  LtGHTWiG  FAST,  H£M  flfcSQLUTTQN   COL.OA  SPECTRAL  ANALTOS 

■  SOFTWARE  EXT&N&8LE  FOR  UNLIMITED  PQS&M.!Tl£S 

■  MUCH  MOfi£J    30     CAY  MONEY  BACK  GWAJUMTfc  F 


DSP- 1 20  Ms  &  systems  start  at     $99 

"  Easily  the  best  DSP  our  dub  has  seen. 
We  mixed  a  SSB,  RTTY.  CW.  and  some 
interference,  to  the  ear  it  sounded  terrible, 
the  DSP- 120  filters  out  everything  but  the 
desired  mode  (SSB,  RTTY,  or  CW).  in  fact, 
we  can  Quickly  identity,  fitter  and  listen  to 
one  of  the  RTTY  tones.   Very  impressive* 

Teny  Gerrfes     AB5K 


R{A2   CAJ.  dt  WWd  ICE  MU3£  M0*N*frQN 

DIG3TAL  INTE1ACIIVE 

SIGNAL  CORPORA  NO*** 
231?  Nt    \inSfh  Ave-  Vbncouvet  Wo  90664    FTt  206  2S6-96&* 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Gail  Us  For 
Great  Prices  &  Great 


TOLL  FREE  ORDER  LIME    1800  344-3144 
Cornmenrai  u  5  ft  Tent 


theH^II 


CENTER 


SAtlS  AMATEUR  ft  AD  IO  stttYiCc 


573QMobud        San  Antonio,  TX  78338        ffil2l6BO-fillO 
FAX  |5 131647^007 


CIRCLE  288  ON  READER  SERVICE  CARD 


GET  THE  PICTURE 
ATV  /  SSTV 

NTSC  /  PAL  Interfaces  for  PC's 


•  Us*  your  PC  and  video  camera  for  high  quality  images 

•  CHROMA  GokJ  Super  VGA  with  32768  colors  and 

NTSC  /  S- Video  outpui  ror  rusl  S369 

•  VIP  W0  NTSC  /  PAL  video  digrlzers  with  640K4S0 

resolution  and  up  to  16  million  colors  from  $129 

•  One  year  warranty  -  30  day  money  back 

•  As  seen  in  August  issue  of  73 

Ventek  Corporation 

[SI 6)  99 1-3863     FAX  (818)  991-4097 
31336  Via  Cclinafi  Suite  102 
Weshake  Village  CA  91362 


CIRCLE  48  ON  READER  SERVICE  CARD 
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Wayne  is  mad  as  hell . . 
. . .  and  he  doesn't  want 
you  to  take  it  anymore! 

Declare  War ! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions. 
Clever  solutions. 

Wayne  Green's  unique  reasoning  is  intriguing  -  even  delightful 
Whether  you  are  horrified  by  his  proposals  or  you  embrace  them, 
it  is  impossible  to  ignore  the  basic  lesson  he  presents;  It  is  time 
to  bring  logic  -  not  emotions  -  to  bear  on  America's  dilemmas. 
His  spin  on  America  in  the  90s  helps  us  to  understand  how 
simple  the  seemingly  complex  issues  are.  All  it  takes  is  look- 
ing at  them  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume,  Declare  War!  is 
full  of  thought  provoking  ideas  and  solutions  to  some  of 
the  most  difficult  problems  facing  our  country  today. 

Yes!  I'm  mad  as  hell,  too!  Send  me copies  of  Declare  War!  for  the        '  SpCCl&l 

"        '  **"  """"'*  For 

73 

Readers 

only  $10.00 

regular  price:  $12.95 

Order 
Toll-Free: 

800-234-8458 


special  73  price  of  only  $10  each  (plus  $3.50  shipping  &  handling). 


copies  x    $10  =  $ 


+  $3,50  shipping  =  $ 


Check  Enclosed  (payable  to  "WGI") 
Charge  my: MC    VISA 


AMEX 


Card#: 


Exp.  Date: 


Name: 


Address: 


City: 


State: 


Zip: 


Send  To:  Declare  War!  70  Route  202-N,  Peterborough  NH,  03458  | 

| Please  allow  4  weeks  for  delivery*  WGA08      • 


The  Down  East  Microwave 


DEM  432K 


Continued  from  page  36 


output  peaking  can  be  had  by  adding  or  re- 
moving a  turn  from  L4  and  L5. 1  found  in  sev- 
eral cases  that  coils  on  all  boards  required  at 
least  one-turn  modifications  either  way,  but  at  I 
of  these  updates  are  now  in  the  manual. 

By  connecting  your  low-level  (1  to  3  milli- 
watt) signal  at  28  MHz  to  the  T70,  you  should 
be  able  to  measure  40  to  60  milliwatts  of  ener- 
gy at  432  MHz  with  your  millivolt/wattmeter. 
Otherwise,  just  connect  a  dummy  load  or  an- 
tenna and  listen  on  a  432  MHz  receiver  for 
your  signal!  To  verify  that  the  receive  convert- 
er is  working,  connect  its  output  to  your  28 
MHz  receiver  and  use  a  weak-signal  source  at 
432  MHz.  You  can  also  use  a  handie-talkie 
several  feet  away  to  run  this  test. 

If  aid  has  gone  smoothly,  you've  got  the  ba- 
sic building  blocks  of  your  linear  transverter 
up  and  running.  The  next  step  is  to  buiid  up 
the  432 PAK  amplifier  kit.  Although  you  won't 
need  to  install  the  LO/T70/R70  boards  in  any 
kind  of  case  yet.  you  should  build  the  power 
amplifier  right  into  its  chassis  before  testing  it 
The  PAC-TEC  enclosure  works  perfectly, 
measuring  4*1/2*  long  x  2-1/2*  wide  and  1" 
deep.  Make  sure  you  don't  bend  the  leads 
more  than  you  have  to  when  soldering  the 
power  module  to  the  board. 

My  approach  was  to  drill  and  secure  the 
board  1o  the  box  first,  then  install  the  power 
module  (with  a  bit  of  silicon  grease)  to  the  box 
with  the  leads  straddling  the  PC  board.  (See 
Photos  A  &  B.)  This  works  very  well,  offers  ex- 
cellent heatsink  capacity  and  is  quite  strong.  I 
used  1 000  pF  feedthroughs  to  bring  bias  and 
operating  voltage  into  the  boxf  while  the  RF  in 
and  out  connections  are  direct-wired  with 
miniature  coax. 

Once  the  PA  kit  is  complete,  you  can  test  it 
by  applying  13+8  volts  to  both  pins  and  con- 
necting a  wattmeter  and  dummy  load  to  the 
output.  Connect  the  T70  board's  output  to  the 
432PAK  input  and  apply  drive  from  your  28 
MHz  source.  You  should  see  anything  from  12 
to  20  watts,  depending  on  drive  level.  There 
are  no  adjustments  to  make  after  this. 


Packaging 

The  three  boards  were  designed  by  Rick 
Campbell  KK7B  to  be  stacked  as  close  as 
1/4*  from  each  other.  This  is  a  godsend  as  a 
space-saving  technique,  and  you  can  fit  ail 
three  into  the  larger  PAC-TEC  box  (8-7/8" 
long  x  5-7/8"  wide  x  2"  deep)  with  a  half-inch 
to  spare.  My  suggestion  is  to  mount  the  R70 
board  on  the  bottom,  followed  by  the  T70 
board  and  then  the  local  oscillator  on  top. 
Now  you'll  want  to  think  about  some  kind  of 
T/R  switching.  Although  Down  East  offers 
their  SHF  PINK  pin-diode  switch  kit,  I  decided 
to  use  the  extra  LO  pads  and  a  smalt  Radio 
Shack  relay  (275-249)  to  do  the  trick.  Make 
sure  you  connect  a  spike  protection  diode 
backwards  across  the  relay — anything  will 
work;  I  used  a  1N4004  as  I  had  a  junk  box  full 
of  them.  Photo  B  shows  the  detail  of  the  pad 
up  close,  as  well  as  a  small  preamplifier  I 
added  to  the  box.  The  preamp  comes  from 
Steve  Kostro  N2CEI  and  uses  an  Avantek 
ATF20135  device  to  develop  about  14  dB 
gain  with  a  noise  figure  better  than  0.5  dB. 
Photo  C  shows  the  finished  unit  with  the  cov- 
er ofT  i  used  chassis-mount  SO-239  connec- 
tors for  the  29  MHz  IN/OUT  ports,  and  BNC 
connectors  for  receive  and  transmit  connec- 
tions at  432  MHz.  They're  spaced  to  be  con- 
nected to  a  Dow- Key  DK77  relay,  available 
with  12-volt  coils  for  about  $15  each  at  flea 
markets.  You  can  select  any  spacing  you 
want,  and  you  can  also  use  Tohutsu  relays 
which  are  sold  by  Down  East  to  provide  a  sin- 
gle T/R  connection.  Simply  move  the  PA 
compartment  down  in  the  box  and  the  relay 
will  just  fit  on  top. 

You'll  also  note  the  small  LED*  switch,  and 
RCA  connector.  The  switch  is  used  to 
go  from  receive  to  transmit,  and  parallels 
a  line  to  the  5 -pin  power  connector.  I  can 
key  the  unit  either  from  my  TS430S,  or  manu- 
ally when  using  a  28MHz  radio  with  no  ex- 
ternal keying.  The  LED  indicates  the  transmit 
mode  is  active,  and  12  volts  is  sent  to  the 
RCA  jack  in  transmit  to  control  a  small  relay. 
You  could  also  incorporate  a  simple  RF- 
sniffing  TR  switch  if  preferred  to  hard-wire 
control, 


Performance 

I  finished  the  entire  kit  and  all  chassis  work 
you  see  here  in  two  evenings,  just  in  time  for 
the  1992  ARRL  UHF  Contest  I  used  an  out- 
board 100  watt  solid-state  amplifier  and  a  sin- 
gle 21 -element  yagi  to  work  about  25  stations 
from  Richmond,  Virginia,  all  the  way  up  to 
New  Hampshire.  The  DEM  432K  provided 
adequate  sensitivity,  using  a  Kenwood  TS- 
430S  as  the  10  meter  exciter/receiver.  Audio 
quality  reports  were  excellent,  and  a  small 
"FMing*  problem  was  quickly  fixed  when  I  re- 
tweaked  the  crystal  to  a  more  stable  position. 
Actual  displayed  frequency  was  within  1  kHz 
of  my  true  location  in  the  band  when  the  crys- 
tal was  set  to  peak  output. 

The  DEM  432K  heard  signals  (on  the  aver- 
age) about  6  dB  better  than  my  Yaesu  FT- 
790II  transceiver  without  an  external  preamp. 
Plus,  I  measured  greater  than  0.15  p.V  sensi- 
tivity for  10  dB  S/N  on  the  bench,  using  an 
HP  608F  signal  generator.  More  importantly, 
the  DEM  432K  shows  excellent  linearity  on 
the  receive  side,  with  a  1  dB  compression 
point  (without  preamp)  in  excess  of  0  dBm — a 
lot  of  signal! 

Conclusions 

The  DEM  432K  represents  an  excellent 
value  for  the  money.  The  kit  is  fairly  easy  to 
build  if  you  use  care  in  soldering  and  keeping 
track  of  the  chip  components.  It  gives  you  a 
complete  70  cm  station,  using  your  HF  radio 
as  an  exciter,  and  all  you'll  need  is  an  antenna 
and  some  coax  to  get  up  and  running  on  SSB, 
CW,  Packet.  FMr  and  satellite  operation. 

The  complete  kit  of  three  PC  boards  and  a 
crystal  sells  for  $155,  while  the  add-on  PA  kit 
without  enclosure  comes  in  at  $75,  with  the 
enclosure  St 35.  The  432  MHz  preamp  kit 
sells  for  S30  without  an  enclosure,  and  you 
won"!  need  the  enclosure  if  it's  mounted  as 
shown.  Assembled  units  are  also  available. 

The  PAC-TEC  enclosures  are  available 
through  a  variety  of  distributors  and  retail 
for  about  $18  (#692-900)  and  36  (#351-900). 
If  you  visit  a  few  flea  markets,  you  should  be 
able  to  put  a  complete  unit  together  for  under 
$300. 
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THE  FAMED  2  METER 

a.  s.  a.  9209 

+9  db  Co-Linear  "Mufti Wave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2'.  2  Meter  Base 
Station  10"  length. 


$32.43 

+S4.00  S&H 

{SC  RES.  5%  SALES  TAX) 

CHECK  IN  ADVANCE  OR  COD, 

ALSO  AVAHABLE  IN  220  &  440 


1 

Model  9209 
+9db 


Fat  Our  Success4 


Pi).  Bb  3461 
SC39S7B 


CIRCLE  14  ON  READER  SERVICE  CARD 


INTERACTIVE 

REMOTE  ALARM  & 

CONTROL  SYSTEM 


'  Control  anything  from  your  handheld  using  DTMF 
"  Command  confirmations  are  iransmitled  lo  you  in  CW 

*  Remote  reading  of  system  status  and  sensing  bnes 

'  Alarm  subsystem  will  page  you  using  DTMF  scheme 
'  3  Relay  contacts  and  3  remote  sensing  lines  available 

*  User  Changable  passwords  *  Powered  by  12V  DC 
'  User  programmable  automatic  station  ID  m  CW 

"  Conned  easily  to  speafcef/m*c*opnone/PTT  of  fadio 

Ma*  YQtir  order  m 


J&W  Technology 
36  Jade  Street 
Scarborough, Ont. 
Canada  M1T2T8 


hiTroducio-ry  Offgr 

Assembled  &.  lefllecl  *i|ti  case  &U9  US 

Aft&emb/led  &  lestBd  jno  ease  |  111  9  US 

Mtnrtfuatf MHhprtMwi       s    10  US    >-AX/Voice  (416)29&-44t9 

Prices  are  i-rt  US  Funds  Please  gad:  55  for  handling  4  shipping 
Ontario  orders  add  fi"k  PST  Money  orders  c*  certified  checks 
Personnal  checks  allow  3  4  weeks  lo  dear  Ho  COO  & 
MASTER  Card  Accepted  ^i 
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Rtty  loop 


Number  21  on  your  Feedback  card 


Marct.  Leaver  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  2 1208 

Loose  Ends 

I  don't  know  about  you,  but  the 
morning  after  a  party  f  always  find 
myself  shuffling  through  the  house, 
trying  to  clean  up  and  put  away  loose 
ends.  As  the  new  year  opens,  I  feel 
much  the  same  way  about  the  column 
this  month. 

To  begin  with,  a  correction.  Some- 
how, the  drawing  for  the  VIC-20  I/O 
connector  shown  in  the  November  is- 
sue of  *RTTY  Loop*  got  scrambled. 
The  correct  figure  is  shown  here  as 
Figure  1,  It  is  important  to  note  that 
according  to  the  Information  I  was 
sent,  there  Is  no  "G"  or  T  terminal. 
This  makes  the  pin  outs  different  from 
the  re-drawn  illustration  in  Novem- 
ber's magazine- 
Next,  a  "thank  you"  to  the  readers 
of  this  column  for  coming  to  the  aid  ol 
Chahie  Anderson  KG5SX.  In  July  I  re- 
lated his  tale  of  woe  regarding  a  fried 
Hamsort  cartridge.  In  a  letter  just  re- 
ceived, Charlie  leils  of  several  offers 
to  extricate  him  from  his  situation, 
ranging  from  burning  a  new  EPROM 
to  helping  with  a  whole  new  unit. 


Amateur  Radio  Teletype 


Charlie  is  now  set  for  digital,  and 
thanks  the  readers  of  73  Magazine 
and  TITTY  Loop"  for  the  help,  So  do  I! 

New  Problems  to  Solve 

I  received  a  letter  from  Ralph 
Brown  of  Buffalo  Grove,  Illinois,  look- 
ing for  some  guidance  in  setting  up  a 
RTTY  receiving  station.  Not  a  ham 
(yet),  Ralph  has  a  Panasonic  RF- 
2200  receiver,  a  HAL  ST-5000  termi- 
nal unit,  and  a  Model  28  KSR 
teleprinter,  with  gear  sets  for  100,  75, 
and  60  wpm.  In  addition,  he  has  an 
Autek  QF-1A  SSB/CW/AM  niter 
which,  I  believe,  is  an  audio  band- 
pass  filter. 


WelJ,  Ralph,  Figure  2  shows  you 
the  basic  way  to  hook  up  your  equip- 
ment. I  have  left  the  Autek  filler  out  of 
the  RTTY  circuit,  as  the  ST-5000  has 
internal  filtering  sufficient  to  deal  with 
the  audio  output  of  the  receiver.  To 
follow  the  dala  path,  start  at  the  re- 
ceiver Audio  from  the  receiver  is 
routed  first  to  the  ST-5000,  then  to 
the  speaker.  You  can  do  this  in  paral- 
lel, and  a  switch  to  cut  otf  the  speak- 
er.  so  as  not  to  annoy  you  with  the 
tweedte-dee/  is  a  fine  idea. 

The  loop  supply  goes,  as  you  have 
indicated  in  your  letter,  to  the  loop  in- 
put of  the  Model  28,  If  you  have  an 
oscilloscope,  connect  the  horizontal 
and  vertical  Inputs  to  the  SCOPE 
Mark  and  Space  connectors,  and  the 
ground  of  both  inputs  to  the  SCOPE 
Grid  connector,  to  see  the  common 
RTTY  tuning  cross  pattern. 

Now,  with  a  mark  signal  tuned  in. 
the  machine  should  be  quiet  and  just 


humming  along.  We  can  call  this 
idling.  With  a  space  signal  tuned  in, 
the  machine  will  be  making  all  ftinds 
of  noise  but  printing  nothing.  This  is 
running  open, 

Find  a  signal  which  sounds  like  a 
RTTY  signal.  This  is  characterized  by 
a  rapid  frequency  shift  between  the 
mark  and  space  frequencies.  After 
you've  heard  a  few  of  these  you'JI  get 
to  recognize  the  sound:  don't  worry. 
Tune  your  receiver  so  that  the  signal 
strength  is  at  a  maximum  on  the  S- 
meter,  then  adjust  the  beat  frequency 
oscillator  (BFO)  so  that  the  mark  and 
space  frequency  pulses  are  detected 
by  the  demodulator. 

if  ail  is  well,  and  the  signal  is  Bau- 
dot, you  should  be  receiving  at  this 
point.  You  say,  "If  the  signal  is  Bau- 
dot? Say.  what?"  Well,  here's  the  rub: 
Most  commercial  news  services  to- 
day regard  Baudot  encoding  as  as 
outmoded  as  spark.  Unfortunately, 
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Figure  /.  Corrected  diagram  (see  last  month's  column)  showing  the  Commodore  VIC-20  user  I/O  port 
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AUNCO      ICOM     YAESU 

SPECIAL    SPECIAL 

CALL 

For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHIPPING  UPS  SURFACE 

ion  purchases  ot  550.00  or  more  except  antennas) 


3900  S.  Broadway,  Suite  6 

Edroond.  Oklahoma  73013 

Local  &  Info  (405)  359-9554 

COD  Fax  t405)  S59"9556 
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.\0S^>NO  tuners 

NO  RADIALS 

NO  RESISTORS 

NO  COMPROMISE 

Five  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOB  A  FREE  CATALOG. 

*  54*  f*V\§W  If!  Oct,  ?3, 1 9&4  *  S*pt  73T 1  MS         M  irctl  73T 1 9BG 

CO,  Dec.  1988         Mir.W.R.BI 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant ,  Colorado  8081 6 

(719)  647-0850 


How  To  Get  Started 


In  Packet  Radio 


Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio,  Dave 
Ingram,  K4TWJ. 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  thai  include 
getting  started,  setting  up  your  station, 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Sur\*e\\  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  S9.95 !  (plus  $2.00  S&H). 


NARA 


NATIONAL  AMATEUR  BACK)  ASSOCIATION 


CALL  US 
TODAY!! 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

Inquiries  (206)  869-8052 
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CIRCLE  42  ON  READER  SERVICE  CARD 


the  Model  28  teleprinter,  upon  which 
your  system  is  based,  is  essentially 
locked  info  Baudot.  More  modern 
codes  and  code  systems— ASCI  I, 
Sitor.  and  others— are  foreign 
tongues  to  your  machine.  Yes,  you 
can  arrange  a  translation  scheme  to 
use  the  Model  28.  Years  ago,  before 
the  advent  of  cheap  ASCII  printers, 
such  schemes  were  common,  with 
codons  such  as  ".LT*  used  to  repre- 
sent "  ."  Whew!  Can  you  imagine  a 
program  listing  printed  that  way?  No 
thanks! 

Sof  even  if  you  can  get  this  setup 
on  the  air,  I  am  afraid  you  will  be  pret- 
ty much  limited  to  ham  transmissions 
and  the  rare  commercial  station  still 
using  five- [eve f  code.  Several  years 
ago  we  published  a  listing  of  commer- 
cial stations  still  on  Baudot;  I'm  afraid 
it's  hopelessly  outdated  now.  I  would 
be  game  to  hear  from  any  or  alt  of 
you  with  information  on  recently 
heard  Baudot  stations. 

Speaking  of  different  modes  of 
communication,  e-mail  received  via 
CompuServe  from  Michael  J.  GoJbey, 
M.D.,  VE7BLD,  of  Kelowna,  British 
Columbia,  addresses  his  AEA-FAX 
demodulator.  He  is  wondering  if  any- 
one has  any  experience  using  the 
hardware  for  decoding  any  other 
forms  of  digital  communications?  For 
example,  it  is  easy  to  "see"  CW  rrt  the 
monitor  mode,  II  should  be  possible 
to  write  software  to  display  CW, 
RTTY,  etc.  Any  suggestions  would  be 
much  appreciated. 


Sample  RTTY  Receive  Setup 


Panasonic 
Model  RF-2200 


To  Printer 


HAL  Communications  Co 
ST-5000 


Loo  i 


O    O 


o  o 


I/O  Control 


Scope 


Audio 


Speaker 


-O 
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Figure  2,  Suggested  hookup  for  a  RTTY  receive  system  using  a  HAL  ST-5000  and  a  Panasonic  RF-2200 
receiver  {rear  view  connections  shown}. 


Well,  Mike,  you  got  me!  Let's 
waif  and  see  what  the  folks  out  there 
say. 

Such  a  way  to  begin  a  new  year! 
Overall,  I  just  can't  wait  to  see 
what  the  mail  brings  this  month.  As 
always,  feel  free  to  drop  me  a  note 
or  e-mail  at  the  above  address,  or 
on  CompuServe  (ppn  75036,2501  )T 


Delphi  (username  MarcWA3AJR), 
or  America  Online  {screen  name 
MarcWASAJR).  Of  course,  the  disks 
remain  available,  both  the  "RTTY 
Loop"  Software  collection,  and  the 
archiving  collection  detailed  last 
month.  Just  send  disks,  either  5  or  3+ 
inch,  high  or  low  density,  a  stamped 
disk  mailer  to  return  the  disks  to  you. 


and  32  per  disk  to  be  titled.  Each  col- 
lection is  over  one  megabyte  in  size, 
so  be  sure  to  include  sufficient  media 
for  what  you  asked  for,  otherwise  J 
will  just  pfek  and  choose.  Happy  New 
Year  everybody.  May  it  be  one  of 
health,  peace,  and  well  being  for 
each  of  us,  our  families,  our  nations, 
and  the  people  of  the  world 


Portable  Power/Charger 
Only  $  79.95* 


•  Mufti  Output  a(  3.  6.  9  or  12VDC 

•  Charge  from  AC  or  1 2vdc  source 
■  Automatic  shuioff  at  full  charge 

(12v  recharge  less  than  3  tire) 

•  Buitt-ffi  Voftage  -  Charge  Molar 
■ Sealed  lead  ac*d  6.5  AH  battery 

•  Supping  with  12  VDC  cigarette 
plug  and  UL  listed  AC  adapter 

•  Weight;  8  lbs,  LWH:  7"  x  4"  x  8 

•  Great  power  lor  Field  Day  Contests.  Mobile  HTs.TV 
HVf  cellular  camcorder,  12v  vehid&  boat  starter,  and 
all  of  your  indoor/  outdoor  portable  power  needs  ! 


Window  Mount  BWM-1 
Only  $13.95* 


Got  your  rubber  duck  ouisjde  with 
the  BWM-1  Window  Mount.  This 
handy  mount  clips  over  your  cars 
window  and  lets  your  antenna  get 
out  and  above  the  car  root  giving 
you  better  range  tnto  your  tocal  or 
distant  repeater  High  quality  BNC 
to  BNC  connector  can  oe  used  on 
your  own  coax  Of  with  optional  (F 
50  ohm,  Model  BC  6-174  Cable,  priced  at  only  $  1095' 
You  can  buy  both  the  mount  and  i he  6'  cable  for  $  23.QCT 
i'ciibfe  and  antenna  shown  in  photo  am  extra  east  options} 


*  press  do  nslincJuditC  Abates  lag  Qt&PQBmA  hgndjioa 

Add  S2  50  S&H  per  order  ■  Master  Card  &  Visa  welcome 

Send  for  our  monthly  ffyoron  radio  and  computer  specials 


Trionics 


PO  Box  1 434 


Rancho  Cordova,  CA  95741 
Phone/  fax:  (916)  366-7408 


Why  buy  a  TNC? 

PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 
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For  a  limited  time  if  you  O'der  PC  HF  FAX  $99  (see  our 
omer  ad  in  fts  *ssue) ,  you  can  add  our  new  and  improved 
PC  SWL  3  0  lor  S80  OC  instead  of  our  regular  to*  price  o* 
S99.GG 

PC  SWL  contains  lhe  hardware  software,  instructions 
and  frequency  Jists  needed  to  al'ow  you  to  receive  a  vast 
variety  of  digital  broadcasts  transmuted  over  shortwave 
radio  All  you  need  i$  a**y  IBM  PC  or  compatible  computer 
and  a«  SSB  s^ortvuave  recefver.  The  product  consists  Ol 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  Utility  Frequency  Ust 
Tutorial  Audio  Cassette  wun  Samples 
PC  SWL  auto^aticairy  decodes  Mcrse  coce     RTTY, 
AMTOR  SrTOR.  NAVTEXanO  ASCII 

PC  SWL  lets  you  tira  m  on  wond  p-ess  semces 
meteorological  oroadcasts.  ham  radio  operators,  coastal 
Shore  stations,  aviation  telex  and  mucn  more  digital  achon 
on  the  snertwave  bands.  Why  pay  for  another  exoens.ve 
box  whe**<  a  simple  interface  and  yoyr  PC  can  no  the  |Qb? 
ADVANCED  FEATURES: 
Turpng  OSC^CSCOOe 

Digital  waveform  Presents*  ors 

Auto  Calibration  and  Code  Recognjtion 

Continuously  Tunable  Fifter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter 

Unattended  Capture  and  Pn* 

Integrated  Text  Edrror 

integratea  Log  ana  Database 

Shell  to  DOS  applications 

Seamless  Integration  wiln  PC  HF  Facsimile 
Celt  or  write  tor  our  complete  catalog  ol  products. 
Visa  *  MasterCard  welcome. 


Software  Systems  Consulting 

61 5  S,  B  Camino  Real.  San  Cbmente,  CA  92672 
Tel:{7 14)498-5784  Fax: {71 4)498-0568 
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REAL   PERFORMANCE! 

0n9' J  Antenna! 


REAL  GAIN!     2.9  dBd 

Low  SWR!  Less  than  1.5:1 

Weatherproof  Aluminum  and 

Stainless  construction. 

Comes  fully  assembled 

and  tuned  for  fast  and 

easy  installation. 

Made  in  USA! 

Now  Available  for  144  MHz, 
222  MHz,  430  MHz  or  440  MHz. 


i 


\ 


fJTTF 


Also  Available: 
RDF  Beams  and 
Attenuator  Kits 

Add  $450  for  shipping 

and  handling. 
COD  orders  welcome. 

Douglas  RF  Devices 

P.O.  Box  246925 

Sacramento,  CA  95824 

(916)  688-5647 


Only  $27.50 
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Special  events 


Number  22  on  your  Feedback  card 


Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  should  receive  it  by  October  3t  Provide 
a  clear,  concise  summary  of  the  essentiat  details  about  your  Special  Event  Check 
Special  Events  in  message  Area  #11  on  our  BBS  (603-924-9343).  for  listings  that 
were  too  late  to  get  into  publication 


JAN  4 


CHATTANOOGA,  TN  WCARSWC  Ex- 
ams will  be  held  at  Walker  County  (GA) 
Civic  Center,  US  Hwy  27 ;  Rock  Springs. 
GA,  at  7  PM,  Contact  Atan  Painter 
WA4QCH,  234  Wallac&vilte  Rd,  Rossvitte 
GA  30741;  Tet.  (404}  86&1200.  Alternate 
Contact:  Dafe  Harwood  N4VFF,  RtA  Box 
297-B  Hwy.  41  N,  Ringgold  GA  30732;  Tef. 
(404)  937*5680.  WalMns  normally  accept- 
ed. 

JAN  9 

AUGUSTA,  GA  VE  Beams  win  be  soon- 
sored  by  Western  Carolina  ARS/VEC  at 
Daniel  Fields  Airport  General  Aviation  Of- 
fice, Code  tests  at  10  AW,  written  elements 
at  It  AM.  Contact  Jim  Abercrombie  N4JA, 
2360  Travis  Pines  Rd.r  Augusta  GA  30906; 
Tel.  (404)  790-7802.  Walk-ins  normally  ac- 
cepted, 

GREENVILLE.  SC  WCARS/VEC  Exams 
will  be  held  at  S:30  AM  at  O'Neal  Engi- 
neering Btdg.,  350  S  Pleasantburg  Dr, 
Contact  John  E.  Chlsm  ND4N,  203 
Lanewood  Dr.t  Greenville  $C  296Q7;  Tel. 
(90S}  288-0136.  Walk-ins  normaJly  accept- 
MIDDLESBORO, KY  WCARS/VEC  Sporv 
sored  VE  Exams  will  be  held  at  10  AM  at 
the  Middlesboro  City  Library.  Contact  An- 
drew A.  Pitt  WB8WEZ,  P.O.  Box  2164, 
Middlesboro  KY  40965;  Tel.  (606}  248- 
0046.  Alternate  Contact:  James  E  Dyke 


KZ8A,  RR  i  Box  295  AA,  Cumberland 
Gap  TN  37724;  Tel  (615)  869-4453.  Walk- 
ins  norm  ally  accepted. 
MORRISTOWN,  TN  WCARS/VEC  Exams 
wW  be  held  at  7:30  PM  at  the  Red  Cross 
Bldg.  Contact  Roy  Zeigter  KF4GBt  2261 
Warren  Dr.,  Morristown  TN  37814.  Alter- 
nate Contact:  DC  Gtuck  WD4FQX.  RO. 
80X335,  Talbott  TN  37877;  Tel.  (615)  58& 
2041. 
WEST  MEMPHIS,  AR   The  WCARS/VEC 

will  conduct  VE  Exams  at  the  Rosewood 
United  Methodist  Church,  2303  E.  Barton 
Ave.,  at  9  AM.  Contact  Gene  Bagfey 
AB5BL,  RLI-Box  13.  Dunhitt Rd  N,  Mari- 
on AR  72364;  TeL  (501)  739-402$.  Alter- 
nate Contact:  Rev.  Richard  Gregory 
AB5CH,  824  Pryor  Dr.,  West  Memphis  AR 
72301;  Tei.  (501)  735-4060.  Walk-ins  nor- 
mally  accepted. 

JAN  10 

JASPER,  TN  WCARS/VEC  Exams  will 
be  tie*d  a!  the  Jasper  Public  Library  at  1 
PM,  Pne- registration  preferred.  Mail  Form 
610,  copy  of  any  license,  copy  ol  any 
CSCE.  and  check  for  exam  fee  [made 
payable  to  WCARSA/EC)  to  contact  per* 
son.  H  no  one  pre- registers,  the  session 
will  be  cancelled.  Contact  Ghartes  Wooten 
KD4XX,  103  W.  7th  St,  Jasper  TN  37347; 
TeL  (615}  942-5116.  Alternate  Contact: 
Wallace  S.  Brown  KD4XV.  409  Magnolia 
Ave.,  Jasper  TN  37347;  Tei  (615)  942- 
2836, 


JAN  11 

ATHENS,  TN  WCARS/VEC  Exams  will  be 
held  at  S  PM  a!  the  Athens  Municipal 
Building,  Council  Chambers.  Contact  Evan 
Ray  WA4PNI,  529  N.  Washington  Ave,* 
Etowah  TN  37331;  Tel.  (615)  263-9300. 
Walk-Ins  normally  accepted. 

JAN  16 

CAMERON,  MO  The  Missouri  Valley 
ARC,  Green-Hills  ARC,  and  Ray-Clay 
ARC.  will  co-sponsor  the  3rd  annual  North- 
west Missouri  Winter  Ham  (est  from  9  AM-4 
PM  al  the  KMRN  Tri-Rivers  Expo  Hall  on 
US  69,  one  mife  north  of  1-35  exit  48  (Wal- 
lace State  Park  exit),  FCC  Exams.  Indoor 
Flea  Market.  Free  Parking.  Tickets  32  in 
advance  or  3/55;  S3  at  the  door  or  2/S5. 
Pre- registration  requests  received  after 
Jan.  4th,  1993,  will  be  held  at  the  door. 
Swap  tables  38  ea.  for  the  first  two  tables. 
Commercial  exhibitors  welcome;  write  lor 
details  TaJknn  on  146.52  and  446.00  sim- 
plex. Contact  Northwest  Missouri  Winter 
Hamfest,  RO.  Box  I82t  Cameron  MO 
64429. 

CHARLESTON,  SC  WCARSA/EC  Exams 
wilt  be  held  at  Trident  Technical  Cofiege  at 
9  AM.  Contact  Pat  Foster  AC4IHr  117 
Keenan  Ave.,  Goose  Creak  SC  29445;  Tet. 
(803)  553-3371.  Arlemate  Contact:  Werner 
E.  Dotder  AA41X,  327  Heber  Rd.,  Sum- 
merviile  SC  29433;  TeL  (803)  873-9465. 
Walk-ins  normally  accepted. 


HAMMOND,  LA  The  Southeast  Louisiana 
ARC  will  sponsor  ihe  1993  Hammond 
Hamfest.  to  be  held  In  the  SLU  University 
Center  from  9  AM*4  PM.  Free  admission. 
VE  Exams.  ARRL  and  OCWA  Meetings. 
Free  Swap  Tables  (imfted  number)  Conv 
mercial  vendors  may  setup  Fri.  afternoon. 
Contact  Ernest  Bush  N5NIB,  331  Rock 
Rd.,  Hammond  LA  70403;  Tel.  (504)  567- 
1281  (days);  (504)  542-0034  (eves.). 
KNOXVILLE,  TN  VE  Exams,  for  Up- 
grades only,  will  be  held  at  Peliissippi  State 
Technical  Community  College  Room  B- 
129  (formed y  ST1K+  Pellissippi  Campus). 
Code  tests  at  10  AM. 

10:20  AM  and  10:40  AM,  All  written  ele- 
ments at  11  AM.  Pre- registration  request- 
ed. Send  Form  610.  copy  of  license  and 
any  CSCE,  and  a  check  tor  the  exam  fee 
(payable  io  WCARS/VEC)  to  be  received 
by  the  day  before  the  test.  Registrations 
will  be  accepted  in  the  exam  room  unlit 
9:30  AM  -  none  later  Conlad  Ray  Adams 
N4BAQ.  4325  Petty  Dr,  Knoxville  TN 
3791$;  Tel  (615)  688-777 1  Alternate  Con- 
tact: Rich  Stover  ND4F,  Rft  Box  30754, 
Knoxvitle  TN  37930;  Tet  (615)  53&482L 
Novice  testing  on  request  from  N4BAQ, 
ND4F,  WA4GZE,  N4IJL,  W4MHA, 
WA4TKN  and  others, 

LOUISVILLE,  KY  VE  Exams  will  be  held 
10  AM-2  PM  at  the  Government  Center, 
Outer  Loop  3  mi  E  I-65.  Walk*ins  only. 
Contact  Otis  Herron  AA4HJ,  48  W  Hood 
Rd.  Louisvilte  KY  40213;  Tet.  (502)  969- 


1TECH 

ICOM  Service  Specialist 

1 7  years  experience  with  ICOM 
wiii  service  most  ICOM  motfefe 

NO  MINIMUM  LABOR  CHARGE! 
MODS  PERFORMED!  FAST  TURNAROUND! 

Also  service  KOK  and  some  kenwgod  (call  first) 

itech 

Lewisville  West  Center 

710SI-35E,  Suite  115 

Lewisville.  TX  75067 

NW  corner  of  I-3SE  &  Fox  Av+ 

Phone:  214-219-1400  Fax;  214*219-1607 

Fred  Palmer  WA5W2D       Bea  Palmer  WB5QCY 

ITECH  also  buys  inoperative  ICOM  S  KDK  ham, 

business  r  marine  or  aviation  radios. 


jSf.Vl 
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T  ELECTROMAGNETIC  FIELD  METER    T 

Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLab s  handheld  TriFielcf™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
mnd  radio  microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  miiligauss,  60  Hz);  Identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  fight  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  60  Hz};  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc, 
on  RF/mlcrowave  setting  {50  MHz  to  3  GHz,  .01  to  1 
mW/cm2), 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AlphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  S4102 
Call  (801)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


9> 


BEST  PRICES  ON 

PC   PARTS 


$ 


COMPLETE  LINE  OF  COMPONENTS 
MOTHER  BOARDS  HARD  DRIVES 

386SX-25  $139  IDE106Mb      $289 

386DX-40  $259  IDE  130  Mb 

486DLC-33  $499  IDE  213  Mb 

1.2  Fdd  $57  1.44  Fdd 


250  Mb  tape  back  up  int. 

CALL  FOR  OTHER  PRICES 


$329 

$429 

$52 

$249 


COMPUTERS  &  ELECTRONICS 


i 


M»T^iCrtf 


2895  Pontiai    Lk.  Rd. 
Watered,  Ml   48328 

1-8O0-497-9755 


ICOM 


kVHF 


Listen  to 

''Lets  Talk  Radio" 

7  nights  a  week 

6pm  to  1 2  pm  on 

Spacenet-3, 

Transponder-21, 

Audio  6.2 


COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


453  Buffalo  Street 
Jamestown,  New  York  14701 


Wiw/f/W  Ve*1  Y&rk  's ftm* >si omnfusr radio  df&irr. 

PH.   (716)664-6345 

(800)  752-8813  for  orders  only 


■— 
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7332.  Alternate  Contact:  Bob  Happet 
N4LGX.  2012  Ben  Alt  Rd.,  Louisville  KY 
40223;  Tei.  (502)  425-5260, 
MONTEREY,  CA  The  Naval  Postgraduate 
School  ARC  will  sponsor  their  4th  annual 
NPSARC  Winleriest  at  Monterey  Peninsula 
ColJege  Armory,  tram  8  AWM  FM+>  rain  or 
shine,  Free  admission.  Commercial  ven- 
dors. Indoor  Flea  Market.  S 10  per  space 
Demonstrations  Outdoor  Tailgate  Market, 
S5  per  space.  Talk-in  on  146,97-.  Contact 
Doug  KC3RL  9  Glenn  Ave>,  PrunedBie  CA 
93907;  TeL  (408}  663*6117.  Of  call  Pat 
KABIRS,  (408)  6494444  &ti  20  (days  on* 

SPIN  DALE,  NC  WCARS/VEC  Exams  will 
be  held  at  10  AM  at  isotherm  at  College. 
Contact  A.B.  Brackett  KQ4BJ.  RL  2  Box 
242.  BosticNC  28018;  Tel.  (704)  245-6334, 
Alternate  Contact:  E  Bruce  Tessinear 
KD4QJ.  P.O.  Box  341  Henrietta  NC  2807$; 
m  (704)  657*5464. 

JAN  17 

SOUTHFIELD,  Ml  The  Soulhfield  High 
School  ARC  will  sponsor  their  27th  annual 
Hamfest/E  lee  Ironies/Computer  Swap  & 
Shop  at  Souihtield  High  School.  24675 
Lahser.  Doors  open  a]  6  AM  for  exhibitors. 
Open  to  the  public  8  AM-3  PM.  Admission 
S4.  children  12  and  under  tree.  Tables  re- 
served and  paid  for  in  advance  @  Si 5  lor 
each  8T  I  able  (admission  tteket  required). 
For  tickets  and  tables,  send  SASE  with 
check  {made  payable  to  Southfield  High 
School)  to  Robert  Younker.  Southfteld  Se- 
nior High  School*  24675  Lahser  Rd,  South- 
Fieid  ¥1 43034.  For  info,  leave  a  message  at 
(313)  746-8675.  Long  distance  replies  will 
be  collect.  Table  reservations  are  on  a  first- 
come,  first-serve  basts,  indicate  il  you  need 
electricity  and  also,  please  indicate  the  kind 
of  material  you  have  lor  sale. 


SUMTER.  SC  WCARS/VEC  Exams  wfli  be 
held  at  3:30  AM  at  Abundant  Faith  Church, 
Contact  Dan  Mask  WB5SGH,  404  Sanders 
Dr..  Sumter  SC  29150;  Tel.  (803)  775-9106, 
Walk-ins  normally  accepted. 
YONKERS,  NY  There  will  be  a  Giant  Efer> 
tronic  Fleamarket  at  the  Lincoln  High 
School,  KneeEand  Ave.,  oft  Yonkers  Ave,, 
from  9  AM-3  PM.  rain  or  Shffie.  Free  Park- 
ing Admission  S4,  kids  under  \2  free.  In- 
door Flea  Market  only.  Set-up  at  7  AM.  No 
taUgaling!  VE  Exams,  Sellers:  SIS  1st  table, 
$10  ea.  addll  table.  All  tables  30"  x  5';  or 
bring  your  own  table  at  $1.80  per  ft.— min. 
S10.  Full  payment  due  with  registration  by 
Jan,  10lh.  No  paid  reservations  for  tables  or 
space  will  be  held  past  9  AM.  No  refunds 
unless  notification  of  cancellation  has  been 
received  72  hours  in  advance  of  the  event. 
Tables  are  S20  at  the  door,  or  S2.S0  per  ft. 
For  registration:  Otto  Supliski  W82SLQ, 
(914)  969-1053.  Mail  paid  reservations  to: 
Metro  70  cm.  Network,  53  Hayward  St , 
Yonkers  NY  10704.  Talk-in  on  440.425  MHz 
PL  1567,  223.760  MHz  PL  67.0,  146,910 
MHzr  443,360  MHz  PL  156.7. 

JAMS 

JAMESTOWN,  TN  WCAfiS/VEC  Exams 
wifl  be  held  at  the  First  Baptist  Church  at  7 
PM,  Comad  Mike  Ledbetter  AB4BX.  Rt,  4 
Box  759,  Jamestown  TN  38556;  Tel  (615) 
879-8626.  Altemale  Contact;  Fred  Davis 
K8DOC,  17  Sleepy  Hollow,  Jamestown  TN 
38556;  TeL  (615)  879-9268.  Walk-ins  nor- 
mally accepted. 

JAN  22 

EUZABETHTQN,  TN  WCARS/VEC  Ex* 
ams  will  be  held  ai  Moody  Aviation  -  Carter 
County  Airport  al  7  PM.  Applicants  must 
be  pre- registered  the  day  before  the  test 
session.  Contact  Joe  Hopkins  K4BKIt  414 


East  H.  St.  Etizabefhton  TN  37643;  Tet. 
(615)  543-4022.  Alternate  Contact:  Jon 
Christiansen  AB4NN  Echo  Dr.,  Elizabeth- 
Ion  TN  37643;  TeL  (615)  543-7155, 

JAN  23 

ASHEVILLE.  NC  WCARS/VEC  Exams 
will  be  held  at  9  AM  at  the  Health  and  So- 
cial Services  Btdg.  Contact  Norman  G. 
Harm  N4NH,  7  Skyiyn  Ct.t  Ashevm  NC 
28806;  Td.  (704)  253-1192.  Walk-ins  nor- 
mally accepted. 

CRYSTAL  RIVER,  FL  The  13lh  Annual 
Citrus  County  Hamf est/Computer  Show, 
sponsored  by  the  Sky  High  ARC,  will  be 
held  at  the  National  Guard  Armory  located 
on  Seven  Rivers  Dr..  just  south  of  the 
Crystal  River  Airport  off  route  US19.  Starts 
al  8:30  AM.  All  items  to  be  80%  HAM 
related.  Free  Parking.  Tail  gating.  Self 
contained  RV  parking.  Set-up  from  3  PM- 
5  PM  Fri.,  and  7  AM-&30  AM  Sat.  120V 
AC  available  at  no  charge  (users  must  pro- 
vide plugs,  cords,  and  tape,  where  cords 
cross  aisles).  Admission  $4  unlit  Jan.  91h, 
then  $5  thereafter  XYL's  free  with  OM.  All 
exhibitors  and  helpers  must  purchase 
admission  tickets.  Indoor  tables  $15,  chair 
provided.  Outdoor  spaces  $a  (does  not 
include  tables,  chairs  or  power}.  AI  tables 
are  30'  x  8'.  Telephone  reservations  10 
AM-9  PM  only.  Payment  must  be  received 
within  7  days  or  reservation  will  be 
cancelled.  Confirmation  malted  on  receipt 
of  payment  and  SASE,  Talk-in  on 
146.355A955.  Call  Billy  WE4C,  (904) 
726-2905,  W  AM-9  PM.  Wrile;  SHARC 
Hamf  est  8811  Maplewood,  Iverness  EL 
34450. 

GALLATIN,  TN  VE  Exams  will  be  held  ai 
11  AM  at  the  Red  Cross  Bldg.,  S.  Water 
Ave,  By  Pre-regist ration  only.  Contact  Ron- 
nie L.  Giltey  KA4LUG,  512  Hillside  Ln., 


Gallatin  TN  37066;  TeL  (615)  452-0883. 
Alternate  Contact:  Jerry  Goodchild 
K4DZR,  233  Starting  Rd,  Hendersonvilte 
TN  37075;  TeL  (615)  824-7699. 
GREENEVILLET  TN  WCARS/VEC  Exams 
will  be  held  at  Roby  Adult  Center,  203  N, 
College  St.  at  10  AM.  Contact  Jack  Creed 
K4EPC  826  Redbud  Dr..  GreenevMe  TN 
37743;  Tel.  (615)  638-7056.  Walk-ins  nor- 
mally accepted- 

MEMPHIStTTJ  VE  Exams  wil  be  hekt  at  9 
AM  at  Central  Church.  6655  Winchester 
Rd  Contact  Wm  Guin  W2GU,  2138  Son- 
ning  Dr.,  Germantown  TN  38138;  Tel. 
(901)  754-4552.  Alternate  Contact:  Nita 
WoFFord  N4DON,  2966  Cordeil  St,  Mem- 
phis TN  38118;  At  (901)  363-4971.  Walk- 
ins  normally  accepted. 
NEW  BERN,  NC  VE  Exams  (or  Walk-ins 
only,  will  be  held  at  9  AM  al  New  Bern 
High  School.  Contact  Andy  Griffith 
W4ULD,  203  Lord  Granville  Dr.,  Rt.  2t 
Morehead  City  NC  28857;  Tef.  (919)  726- 
5924.  Sponsored  by  WCARS/VEC, 

JAN  23-24 

GALLATIN*  TN  The  Tennessee  Valley  AR 
Network  will  hold  its  3rd  annual  Middle 
Tennessee  HamfesVPacket  Coherence  a* 
the  National  Guard  Armory  on  Hwy,  25 
East.  Set-up  Fri.  Noon  to  6  PM;  Sat.  5  AM- 
8  AM.  Open  Sal.  8  AM-4  PM,  Sun.  8  AM  2 
PM.  Admission  S5  each  day;  XYLs  and  un- 
der 16  FREE.  Tables  $10  for  both  days  (in- 
cludes 1  admission),  VE  Exams.  Register 
Sat,  9  AM-11  AM.  Pre- registration  guaran- 
tees exam.  Testing  begins  al  11  AM  Pack- 
et fonjms  both  days.  Talk-in  on  145.13% 
147,30+  and  442.600+.  starting  al  10  AM 
Fri,  5  AM  Sa!..  7  AM  Sun.  Contact  m  Fer- 
leiL  (615)  452-3962  after  5  PM  M-F.  any- 
time S-S;  or  write  TVARN,  1120  Douglas 
Bd.  Rd,  Gallatin  TN 37066. 


LOGic  3's  PacketCluster  interface  spots  not  only  unconfirmed  0XCC  countries  but  also  CO 
zones,  ITU  zones,  prefixes,  continents,  and  anything  else  that  can  be  determined  trom  the  call- 
sign  (oblasts,  provinces,  etc.)-  Audible  CW  alert  tor  each  award  type.  LOGic  3's  data  window  is 
also  perfect  for  RTTY,  AMT0R,  and  CW  operation,  fhe  fie xlbflityf  ease  of  uie,  complete  logging, 
awards  tracking,  and  contesting.  QSL  route  facility,  and  rig  control  which  made  LOGic  2  so  popu- 
lar are  now  enhanced  by  windowed  screens  with  full  mouse  support  and  graphical  report  layout 
(MS  Windows**1   not  required).  Superb  documentation  and  tech  support  LOGic  3  (579)  and 

LOGic  Jr  v3  (S39)  for  FBM  only.  LOGic  2  and  Jr  v2  still  available  on  Amiga  and 
ST.  Soon  for  Mac.  Hard  drive  required.  Free  infopak.  Visa/mc. 

Personal  Database  Applications,  Dept  7,  2616  Meadow  Ridge  Dr,  Dyluth, 
GA  30136-6037.  tel  404-242-0887   fax  404-449-6687  tech  404-417-1899 
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M**tft.9* 

1 7c  12 


n/t 


F, 


ECTOR  TINDER 


ZERO- IN 
THE  SIGNAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

FINDING,  USES 

ANY  FM  XCVH. 

COMPASS  GIVES 

DIRECTION* 
ARMS  FOLD  FOB 
STORAGE.  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
220MHZ.   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO, 
fc   TYPE  VT-142 
CA.  ADD  TAXI     $129.95    619- 

RAD10  ENGINEERS      5*5-1319 


\ 


3941  MT.  BRUNOAGE  AVE. 
SAN  DIEGO  CA.92111 


SPY  ON  THE  EARTH 

See  live  on 
your  PC 

what 

satellites  in 

orbit  see 

Learn  how  you  can  benefit  g realty  from  this  exerting  new 
technology.  Send  $30  ($35  air,  $40  overseas)  for  our 
fantastic  \2  diskette  s&t  of  professional  quality  copyrighted 
programs  (IBM  type)  that  does  satellite  tracking,  data 
acquisition,  image  processing,  file  conversion  and  much 
more.  Diskette  and  information  package  includes  all 
programs,  satellite  views.  C  language  source  code  for  a 
popular  satellite  image  acquisition  program,  hardware 
schematics,  catalog  and  discount  certificate 

VANGUARD  Electronic  Labs 

DepL  A,  196-23  Jamaica  Ave. 

Holiis,  NY  11423    Tel. 7 18-468-2720 


'uest 

&MQM 
MS-DOS  tlard  drci  systeizE 

F<it»tTTl2  Program  Colleetioi 

3  Lin-Llnfc  sensational  packet  program  hf  k  van  2.0 
a  LOO-EQF  jiiftnf  iMogger  With  Kenwood  ng  control 
O  GftoClock  supers  gray  tine  program-  N6  W  vers  4.5 
_J  BAN  DAI  O  (II  terrific  propagation  forecaster  &  more 
rj  HyperLog  great  logger  with  Cluster  &  rig  support 
□  PC-TRACK  full  coJof  graphics  satellrte/oscar  tracker 
_ICT  v6  14  besi  known  contest  logger  Outstanding! 
□MAPPER  comprehensive  DX  propagation  forecaster 
^JHAMCLOCKgei  local  time  around  tne  world  instantly 
DSupenVorme  leern  or  improve  CW  skoits  -  twllttt 
U PACKETS  super  ttm  packet  program  from  Australia 
□RF  TOOLBOX  easy  menu  dnven  amateur  calculator 

TO  ORDER:  Send  check  or  money  order,  specify  bV*  or 
VA  drsks  Foreign  orders  add  %S  shipping.  Vfsa/MC  OK 
Tejcas  residents  add  $1.81  taa  -  Full  30  uay  Warranty 

P.O.Box  92877  -  Southfake,  7X  -  76092 

61 7-42 1-0560 

WriU  ir  Call  fir  mr  fni  i«fttfin  eililif 


C»CL£4«OH 


MORSE  CODE  MUSIC? 


New-PowerfuhBreakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat*  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Now  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE"™  Version 

if  cassette  todayi 

Send  $9.95  and  well  pay  the  shipping  to: 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST. 
Weymouth,  MA  02188. 

Check  Of  money  on^or  only.  We  ship  ajj  orders  within 
10  days    Outside  US  A.  please  add  S2.  for  air  mai 
MA  residents  please  add  5%  sales  tax. 


CIRCLE  2  ON  READER  SERVICE  CARD 


CIRCLE  58  ON  READER  SERVICE  CARD 
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JAN  31 

DOVER,  OH  TTre  TUSCO  ARC  Hamfest 
will  be  held  at  the  Ohio  National  Guard 
Armory h 2800  N.  Woosler  Ave  ,  starting  at 
B  AM.  Sel-up  at  6  AM,  Admission  Free. 
Tables  $8  ea.  Talk-in  on  146.730  W8ZX 
rptr.  Contact  Howard  Blind  H08KFt  6288 
Echo  Lake  Rd.  N.E.t  New  Philadelphia 
OH  446$$;  T&i  (21$)  354-5258. 
WHEATON,  IL  Wheaton  Community  Ra- 
dio Amateurs  Mid-Winter  Hamfesl  will  be 
field  at  Ihe  Odeum  Expo  Center,  Villa 
Park,  IL,  beginning  at  8  AM.  EZ  access 
from  major  X-ways.  NOW  VEC  Testing. 
Flea  Market  and  Commercial  tables 
available  on  reserved  basis.  Free  and 
paid  parking.  Handicap  access.  Women's 
programs.  Free  shuttle  bus.  Seminars 
and  more.  Tickets  $5  in  advance  w/3 
drawing  stubs;  $6  at  the  door  w/1  stub. 
Talk-in  on  14.390.  Contacl  Wheaton 
Community  Radio  Amateurs.  P.O.  Box 
QSL  Wheaton  IL  60189;  Tel  (708)  629- 
8006  0€  (708}  $29-8889. 

FEB  6 

KNOXVILLE,  TN  The  Shriners  of  the 
Kerbela  ARS,  Kerbela  Shrine  Temple,  will 
sponsor  KERBELA  HAMFEST  (was  Se- 
vierville)  at  the  Kerbela  Temple  from  S 
AM -4  PM,  Admission  $2,  Tallgating  $3 
plus  admission.  Tables  S8,  Set-up  4  PM- 
9  PM  Frt,  and  5  AM-8  AM  Sat.  No  crafts 
alto  wed  Smoking  in  designated  area  on- 
ly. Tafc-in  on  146.34/.94.  For  table  into, 
contact  Paul  Bairtf  KY4A.  1500  Coulter 
Shoafes  Circle,  Lenoir  City  TN  37771; 
Tel.  (615)  986-9562).  FCC  Exams  by 
WCARS-VEC.  Pre-registrations  until 
9:30,  Code  test  begins  al  10  AM.  Written 
test  follows  at  11  AM,  Mail  completed 
Form  610  wfclh  check  for  $5.40  (payable 
io  WCARS/VEC)  lo  Ray  Adams  N4BAQ. 


5833  Clinton  Hwy.,  Suite  203,  Knoxviite 
TN  37912-2545.  Tet,  (615)  688-7771), 
LANCASTER,  PA  A  Dutch  Country 
Computer  and  Communications  Show 
will  be  held  at  the  Lancaster  Host  Golf 
Resort  and  Conference  Center  on  US 
Route  30  east.  Sponsored  by  the 
Columbia  Area  ARC,  Inc.  For  info,  con- 
tact CAARC,  PO.  Box  574,  Columbia  PA 
17512;  Tel  (717)  627-1597.  For  Vendor 
info,  Fax  (717)  872-0857. 

FEB  27 

LaPORTE,  IN  Trie  LaPode  ARC  will 
host  a  Hamfest  at  the  LaPorte  Civic  Audi- 
torium, T001  Ridge  St.,  beginning  at  8 
AM.  Set-up  at  6  AM.  Admission  $4  at  the 
door  (no  advance).  Tables,  $5  prepaid. 
Send  payment,  with  SASE  lo  LPARG, 
P.O.  Box  30,  LaPorte  IN  46350,  Talk-in 
on  146.610. 

SPECIAL  EVENT  STATIONS 

JAN  15-18 

WASHINGTON,  DC  MADRAS,  the 
Maryland  Apple  Dumpling  ARS*  Inc..  will 
operate  W3USS  at  the  Russell  Senate 
Office  Bfdg,  on  Capitol  Hill,  to  commemo- 
rate the  inauguration  of  the  42nd  Presi- 
dent of  the  United  States,  Bill  Clinton  and 
Vice  President  Albert  Gore.  Operation  will 
take  place  from  Fri.  Jan.  V5lht  23G0Z- 
2300Z  Mon.  Jan.  18th,  Frequencies: 
Phone—  1 .855.  3.905.  7,205.  14.270, 
21.345,  28.490  MHz;  CW—  1,B10,  3.640. 
7.050f  14.050.  21.050.  28.050  MHz, 
Each  evening  the  Station  will  operate  CW 
In  the  bottom  of  the  Novice  bands;  80m 
7PM-8  PM,  40m  10  PM-11PM  E.S.T  The 
operator  will  adjust  his  code  speed  to  that 
of  the  calling  station.  For  certificate,  send 
9  X  12  SASE  to  MADRAS,  Box  2468, 
Wheaton  MD  20902,  U.S.A.  Visitors  to 


the  Virginia.  DC  and  Maryland  area  need- 
ing  help  or  info,  contact  MADRAS 
145.45, 444. 1  or  146.505  simplex. 

JAN  23 

AUBURN,  NY  The  Auburn  ARA  will  op- 
erate KC2VB  from  1 5002-21 00Z  to  cele- 
brate the  bicentennial  of  the  founding  of 
Auburn  and  WlnterfesL  Operation  will  be 
in  the  lower  25  MHz  of  the  General  40t 
20.  15,  and  torn  bands,  and  Ihe  corre- 
sponding Novice  bands.  For  a  certificate, 
send  a  9  x  12  SASE  to  Si  an  Gutelius 
KC2VB,  4  Elizabeth  St..  Auburn  NY 
13021. 

JAN  23-24 

EVANSTON,  WY  The  Uinta  County  ARC 
will  operate  NW7H  1500Z-24QOZ,  to  cele- 
brate the  Chinese  New  Year.  In  the  only 
city  in  the  Rocky  Mountains  observing 
this  holiday.  Phone  10X  on  28.395, 
24,945,  21.325,  18.140.  14.245.  or  CW 
on  7.122.  For  a  certificate,  send  your 
QSL  wSJi  9  x  12  inch  SASE  to  Vranisn, 
P.O.  Box  2048,  Evanston  WY  82931- 
2048. 

JAN  28 

SAN  DIEGO,  CA  The  Challenger  Junior 
High  School  ARC  will  operate  KI6YG 
from  150QZ-2400Z,  to  commemorate  the 
Challenger  Space  Shuttle  tragedy  that 
occurred  on  this  date  seven  years  ago. 
Frequencies:  14.270,  21.270P  and 
28.270.  For  a  Special  QSL  card,  ptease 
Send  your  QSL  and  SASE  to  Frank  For- 
rester Kf6YGt  Challenger  JH$  ARG> 
10810  Parkdaie  Ave,,  San  Diego  CA 
9212$. 

FEB  5-6 

VERMONT  The  Central  Vermont  ARC 
{WiBD),  and  The  Burlington  ARC 


(WJKOO),  will  be  muRpfers  for  The  30th 
Annual  Vermont  QSO  Party.  24  hours  on- 
ly! 7  PM  Frt-7  PM  Sat  EST.  All  licensed 
amateur  radio  operators  are  invited  to 
participate.  Frequencies:  Phone — 160- 
10m.  First  25  kHz  up  from  the  beginning 
of  General  phone  band  privileges,  and 
Novice  phone  tOm  privileges,  CW — 40 
kHz  up  from  Ihe  bottom  edge  of  the 
bands  and  20  kHz  up  from  the  bottom  of 
Novice  portions.  VHF^-50.200T  144.200, 
and  146.49  MHz.  Other  modes  in  the 
customary  section  of  the  respective 
band.  Repeater  contacts  not  allowed.  Ex- 
change:  VT  slations  send  RS(T)  and 
County.  CW  two-letter  designator  as  fol- 
lows; A0t  8Nr  CL,  CH,  ES,  FR,  Gl,  LM, 
OG,  OL,  RT,  WA,  WMd  WR.  Other  sta- 
tions send  RS(T).  state,  province,  or  DX- 
CC  country.  Scoring:  VT  stations  count  1 
point  per  phone  contact,  2  points  for  CW, 
digital,  ATV  etc.  Multiply  by  number  of  VT 
counties,  states/provinces/countries, 
W1BD  andfor  W1KOO  QSOs.  Other  sia^ 
lions  count  1  point  per  VT  phone  contact; 
2  points  per  VT  CW,  digital  or  ATV  con- 
tact. Multiply  by  number  of  Vermont 
counties  and  WIBD  and/or  W1KQO 
QSOs.  A  station  may  be  worked  twice 
per  band:  one  phone  contact  and  one 
other  lype  mode  per  band.  Awards:  VT 
stations  submitting  a  log  will  receive  a 
Special  Certificate.  Plaques  will  be 
awarded  to  the  3  highest  scoring  VT  sta- 
tions. Other  stations  receive  Special  Cer- 
tificate for  highest  scoring  station  in  each 
si  ale/pro  vince/counlry.  The  WVT  Award 
is  given  to  stations  working  13  of  Ver- 
mont's 14  counties.  Send  logs/facsimi- 
lies,  name,  address,  call,  whether  single 
or  multioperaior,  postmarked  no  later 
than  March  1t  1993  to:  Boo  QtiForge 
K1HK1,  RR1  Box  271 1  Brookiield  VT 
05036.  Please  send  SASE  for  results. 


brdch 


■TS  GOODIE  FROM  THE  CANDY  STORE 
KENWOOD 
TS-450SAT 

(208)  &52-OS30 

Simigr  Savings  On  Yaesu.  Asiion. 
i»n.  Hy-GUun,  Afowo,  Etc  AH  I  T  .0 

AC  A  PK  -64A.'MFM  $1 40.00 

Over  9039  Ham  Items  in  Stock,  nil  Prices,  Cash  FOB  Preston, 

More  Specials  in  HAM-ADS,  Looking  for  Something  not  Listed? 

Call  Today  (206)  352-0830 

ROSS  DISTRIBUTING  COMPANY 

78  S-  Stale  Slne&l,  Preston,  Jd.  BJ263 

hOtfS  Tuft.^frl.  9-6  -  9-2  Mondays,  Closed  Sal  &  Sun. 


Silent  Solar  Pom 


CIRCLE  254  ON  READER  SERVICE  CAfiD 


The  S349.0U  Bullet-Tested  <JkV  Sulur  P^wur  Supply  lnwpsi  your 
lapcattir  i  mi  ttw  ulr  'round  [In?  diK'k  <»r  pnwcrs  Jfnur  HMlw  HV  Uttkul 
I     60  hr.s  a  ITHmih   Com  ml  circuit  ^fwedh  charge,  prntecl*  Bel  cell*  Bl 
\    valed  hultcno    FuUy  **rfnil*kd    i,>WV    p-irtaHr    I  ..  ill  etpalKJed 

\    «-h«*h    w*«i   AntennasWest 

(801)373-8425  ^  r^T  ***-  Frov-  UT  »*^ 

CIRCLE  236  ON  READEft  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,1144*  Hams,  via  your  computer. 
$29  95  per  year  —  unlimited  use1 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  23117 

703;  894-5777        800:  282-5628 


CIRCLE  7  ON  READER  SERVICE  CARD 


NEW! Tone- Master™  Touch  Tone  Decoder 


("lOHJIUL--*  BTT  {*  ^rtSia  [f  >VL  CLE** 


•s-^if 


1M033&9P59 


noTr^r*   Electronic* 
Tor* -Master   Trt-Jfi  PU05 


MoTron  Electronics 

310  GarrTeld  St.,  Suit©  -  4  Eugene  OR  97402 

Info:  (503)687-2118 

Orders:  (600)  338-9058  ■  Fax:(503)687-2492 

Decode  and  display  Touch  Tones  from  a  telephone,  tape 
recorder,  scanner,  or  nearly  any  audk>  source.  ^  16  di$lt 
LCD  display,  80  dig  ft  scrollable  buffer  VHigh  speed 
decoding,  up  to  25  dig  Us  per  second  V  Built-in  speaker 
V  9V  battcfy  V  Metal  case  ^TXM6  PLUS  indiKtes  R5- 
232  output  and  Software  for  optional  ai/fomatic 
daleAJmefriumber  bggiAg  using  your  IBM  Compatible 
computer 

TU-ltt  SumJiiTd  Model  U39 

TM-16  PLUS  RS-212  Model  with  SoTrware 
PS- 1 2  AC  Powr  Adaptor 

sm  $5  USA/Canada,  St 5  Foteipi. 

30  day  money  back  guarantee?  Try  at  ho  rpikl 
Visa.  MutcrCard  A  American  Expnu  Accepted 


$10 


NAMLULU 


NM8Z 


Communications 

COMPkJTER  SOFTWARE  FOR  MAMS' 

1.  U5L  rlCi^LJrlLJ  , .....,,...,.. ............ ....................... ..&  ly.Mj 

LOG  PROGRAM , , Sl6,95 

COS  CO  WW  WPX  SSB  A  CW , ..S14.95 

Rrtjms  cortnent.  axr±y.  eapaal  pt&ui.  DX-zone,  tn>£arw  et 

2.  CAL  CALCULATE „ S17.95 

Orer  330  tamvAu.  snt^nr^s,  SWR.  metne,  hon«p9w«f .  capacitor 

Hb. 

3.  PAL  HAM  PHQNE/ADDR  UST Si  1,95 

includes  Call,  country,  sic. 

4.PROGB1  THRU  PROGD9 „„. ♦♦.„♦♦„.♦♦ S3.95ea. 

TurtM  Pascal  Tramng  Source  Code 


5  PC  MELODIES 

m*S  l. CLASS  l.COUNTflV  1   BLUES  t. 


■  ■<■-■■■■■■■■  i  V^*1  •  9wCDi 


'the  alterantive  to  the  present 
HAM  software  marker 

XT,  PC.  AT  CQfcff'ATiaLE  5  25  OR  3  5  DiSKETTES 
Ohio  re9dents  add  6%  saJes  lax 


1120  MEADOWVIEW  ROAD 
WILLARD,  OHIO  44890 
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AMIGA  Packet  Radio  at  its  best 

You  already  own  the  best  desktop 
personal  computer  ever  made.  So  why 
use  an  old  "terminal  program"  with 
your  TNC  when  you  could  have.„ 


•  Multiple  Connects? — Multiple  Windows! 

•  Complete  scripting  and  macros  on  3  levets: 

-  ARexx,  Text  and  File 

•  Chat,  Review,  Capture,  Print,  Send,  +more 

•  Solid  multitasking — anytime,  all  the  time! 

•  User-de finable  "button"  windows 

•  Support  for  multiple  serial  ports 

•  Works  with  all  popular  TNC's 

•  244-pp,  carefully  detailed,  indexed  manual 

•  Easy  to  use- — Plus  much,  much  more! 


Only  $99.95  +  Shipping,  and  you 


can  order 
(800)  852-6442  {9-5  MST) 

M/C  GUI     VISA  s     COD 


CIRCLE  246  ON  READER  SERVICE  CARD 


C1HCLE  141  ON  READER  SERVICE  CARD 


RIACK  BELT  SYSTEMS 


We  put  the  POWER  in  Amiga  software! 
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Never  Say  Die 

Continued  from  page  67 
the  body  Is  in  danger  This  response 
works  on  a  very  fundamental  level,  op- 
erating through  what  we  consider  as  in- 
sureds. Though  we  quickly  become 
aware  ot  pain  on  a  conscious  level,  we 
realize  that  by  that  time  we've  already 
reacted  to  it  subconsciously.  If  we  had 
to  wait  for  (tie  pain  message  to  reach 
the  conscious  mind  and  tell  us  to  take 
our  hand  off  the  stove,  wed  do  a  lot  of 
damage.  No.  the  hand  jerks  off  way  be- 
fore we  know  what  hit  us, 

We  team  from  this.  The  next  time  we 
see  a  stove  we're  suddenly  careful  and 
lend  not  to  touch  it  This  isn't  entirely  a 
conscious  matter,  it's  a  built-in  reaction. 
Pain  equals  the  vision  of  the  stove  on  a 
subconscious  level.  Well,  this  is  often  a 
very  valuable  survival  system.  But  like 
any  system  that  works  automatically, 
it's  often  going  to  be  wrong  and  send 
false  alarms, 

On  a  completely  subconscious  level 
the  mind  equates  pain  with  all  percep- 
tics  being  received  at  the  same  time  .  . 
,  visual,  sonic,  and  so  on.  By  the  time 
we  have  thousands  of  pain  incidents 
the  brain  is  fairly  well  tied  up  with  neu- 
rons dedicated  to  these  pain  avoidance 
equations.  I  found  this  out  personally 
when  I  worked  with  people  under  hyp- 
nosis removing  these  pain  equations 
and  discovered  that  their  IQs  were 
measurably  zooming  upwards  and  their 


mental  awareness  was  going  higher 
and  higher. 

So  what's  all  this  got  to  do  with  the 
prenatal  period?  Weil,  the  avoidance  of 
pain  system  seems  to  be  so  fundamen- 
tal that  it's  in  operation  right  from  the 
beginning.  So  what  pain  does  a  fetus 
experience?  The  baby  gets  all  its  food 
directly  from  the  mother  through  the 
umbilical  cord*  right?  This  means  the 
baby  is  rn  tune  with  the  mother.  When 
the  mother  is  in  fear  her  system  shoots 
adrenaline  into  her  blood  to  help  her 
fight  or  flee.  I  hope  you  won't  think  it 
surprising  that  this  chemical  attack  also 
shocks  the  baby.  The  baby  records  the 
sounds  being  heard  and  equates  them 
to  the  adrenaline  shock.  The  sounds 
are  recorded,  just  as  they  would  be  on 
a  tape  recorder.  The  baby  doesn't  un- 
derstand what  words  mean,  but  in  later 
life  that  word  pattern  is  going  to  be 
equated  with  a  shock  to  the  system  and 
the  baby  is  going  to  subconsciously  re- 
act negatively 

Now,  the  next  step  in  this  process.  If 
you  think  of  the  baby's  mind  as  acting  a 
good  deal  like  a  computer  you  wont  be 
far  off.  Its  a  computer  far  beyond  any- 
thing we  can  even  hope  to  build  yetp 
but  it  does  act  like  a  computer  in  many 
ways.  The  baby  gradually  learns  to 
deal  with  its  environment.  It's  very  com- 
fortable most  Of  the  time  during  the  pre- 
natal period.  The  temperature  is  per- 
fect. The  food  is  great.  And  there's  the 
comfort  of  a  sort  of  spiritual  communi- 


cation with  the  mother 

Babies  are  programmed  very  much 
like  computers  in  that  the  early  instruc- 
tions are  the  foundation  upon  which  lat- 
er instructions  are  built.  If  you  start  with 
a  weak  or  faulty  foundation,  no  amount 
of  later  patches  are  going  to  give  you 
the  perfection  you'd  have  had  without 
the  bad  foundation.  NAake  sense?  Now 
do  you  see  why  I  attach  so  much  im- 
portance to  what  happens  during  preg- 
nancy? 

When  mothers  don't  eat  right  this 
permanently  affects  the  child.  No 
amount  of  good  food  later  on  will  ever 
make  up  for  it.  When  the  mother  drinks 
alcohol  this  zaps  right  down  to  the  ba- 
by. This  is  traumatic  This  is  pain!  Is  it 
any  wonder  that  the  children  of  mothers 
who  drink  during  pregnancy  have  so 
many  problems  later  on?  And  the  fact 
is  that  we're  just  beginning  to  find  out 
how  many  problems  mis  can  generate- 
We  know  it  af feels  intelligence  and 
health.  Well,  the  same  goes  for  nico- 
tine. When  the  mother  smokes,  the 
nicotine  hits  the  baby  like  a  sledge. 
Wham!  Other  stimulants  such  as  caf- 
feine also  register  as  shocks  to  the  fe* 
tus+  And  I  don't  have  to  explain  how 
drugs  can  not  just  screw  up  the  genetic 
development  of  the  baby,  but  set  up  all 
sorts  of  bum  basic  programming. 

There  are  other  shocks  which  regis- 
ter with  the  baby  such  as  when  the 
mother  falls  down  or  is  hit  in  the  stom- 
ach. All  of  these  shocks  are  duly 


recorded,  right  along  with  the  sound 
patterns  for  later  avoidance . 

The  birth  process  is  enormously 
traumatic.  Families  who  are  aware  of 
the  importance  of  keeping  these  pain 
avoidance  equations  to  a  minimum  in- 
sist on  the  birth  being  kept  as  quiet  as 
possible.  No  talking.  No  unnecessary 
sounds  For  years  doctors  scoffed  at 
this  silly  notion,  but  recent  research  has 
proven  how  important  a  quiet  birth  can 
be,  so  we  have  fewer  skeptics  now. 

The  more  we  can  help  women  un- 
derstand the  Importance  to  their  child  of 
their  health,  the  food  they  eat.  the  need 
to  avoid  chemical  attacks  on  the  baby, 
and  the  need  lor  silence  when  there's  a 
chance  the  baby  might  be  feeling  pain, 
the  better  will  be  the  most  basic  pro- 
gramming of  the  child. 

So  how  about  sex  during  pregnan- 
cy? The  baby  Is  going  to  enjoy  this  right 
along  with  the  mother  as  the  pleasure 
chemicafs  reach  it  and  the  feeling  of 
happiness  is  shared, 

A  lew  people  are  working  on  ways 
ol  going  back  under  hypnosis  and  eras- 
ing !hese  early  pain  memories.  You  can 
read  more  about  this  in  The  Hoiotropic 
Mind  by  Grof  (1990— $20),  if  you're  in- 
terested. The  first  work  in  this  area  was 
described  by  Alfred  Korzibski  in  his  Sci- 
ence and  Sanity  (1935).  I  plan  to  write 
on  the  nuts  and  bolts  ot  how  to  do  the 
repair  job  when  I  have  the  time.  But  it's 
a  lot  easier  and  cheaper  to  be  careful 
and  not  mess  up  a  child's  development 
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during  the  first  nine  months,  the  most 
basic  of  ail  learning  periods.  I  hope  this 
makes  sense  to  you. 

Age  92 

The  second  most  important  educa- 
tional period  is  from  birth  through  to 
about  the  first  birthday.  And  if  you  thfnk 
we're  screwing  up  our  children  during 
pregnancy,  wait'fl  I  explain  what  weVe 
been  doing  to  the  little  darlings  after 
they're  bom.  You're  not  going  to  like 
this. 

Let  me  ask  a  very  basic  question. 
How  important  is  your  child  to  you? 
How  important  Is  it  that  your  child  be 
given  every  opportunity  to  grow  up  to 
be  the  best  kind  of  person  you  can 
manage?  Would  you  do  anything  know- 
ingly that  would  permanently  cripple 
your  child?  Woufd  you  do  anything 
knowingly  which  would  result  in  your 
child  having  a  low  IQ?  Would  you  do 
anything  that  would  tend  to  have  your 
child  become  a  drug  addict?  To  be  an 
alconotic?  To  be  a  misfit  in  society?  To 
become  a  criminal? 

What's  it  worth  to  you  to  be  fairly 
Sure  that  your  child  will  grow  up  to  be 
healthy,  intelligent,  happy,  have  a  good 
marriage,  and  be  successful  in  life?  No 
psychoses?  Mo  allergies?  If  you  handle 
your  child's  education  on  every  level 
according  to  what  we  know  now  about 
how  children  develop,  you'll  have  a 
good  chance  at  producing  a  terrific  win- 
ner 


Which  brings  me  back  to  birth,  a 
process  which  weVe  managed  to  louse 
up  almost  beyond  recognition.  So  what 
happens  to  the  kid  when  you  shoot  the 
mother  full  of  drugs  so  she  won't  ftave 
to  feel  the  pain?  Babies  need  all  of  the 
strength  they  can  muster  to  cope  with 
the  birth  process.  The  last  thing  they 
need  Is  to  be  drugged. 

Now  let's  tackle  the  biggest  problem 
we  have  with  birth  h  which  is  what  hap- 
pens immediately  after  Think  about 
this  for  a  moment.  For  thousands  of 
generations  children  were  bom  and  Im- 
mediately put  with  their  mothers.  The 
child  has  just  spent  a  few  months  being 
fairly  close  to  its  mother.  It's  had 
enough  to  have  to  get  the  lungs  going 
and  shift  to  air  and  breast  food,  but 
then  to  go  against  a  basic  instinct  by 
taking  the  baby  away  from  the  mother. 
It's  no  wonder  babies  cry  and  are  trau- 
matized. 

We  recognize  the  power  of  instinct 
in  birds,  animals,  insects,  reptiles  and 
so  on.  So  why  are  we  so  blind  to  hu- 
man instincts?  Do  we  even  for  a  mo- 
ment deny  they  extst?  When  we  look  at 
primitive  tribes  we  find  that  children  are 
put  with  their  mothers  immediately  after 
their  birth.  Further,  they  stay  with  their 
mothers  night  and  day  until  they  learn 
to  crawl, 

The  hospital  nursery  is  a  cruel, 
painful  time  for  babies.  It  goes  against 
hundreds  of  thousands  of  years  of  in- 
stinct. When  babies  are  put  with  their 


mothers  they  dont  cry.  When  Ihey  are 
allowed  to  stay  with  their  mothers  they 
dorrtcry. 

Allowing  babies  to  stay  with  their 
mothers  day  and  night  for  the  first 
year  Is  going  to  be  even  more  difficult 
a  change.  Our  society  isn't  geared  for 
this.  Oht  we're  beginning  to  recog- 
nize that  mothers  should  have  a  few 
weeks  with  their  babies.  We're  see- 
ing moves  towards  maternal  leaves 
from  work.  We've  got  to  do  more  than 
that 

Just  the  other  day  I  was  watching  a 
PBS  program  showing  how  young  chil- 
dren are  treated  in  various  countries. 
One  of  the  groups  visited  was  a  primi- 
tive tribe.  Here  the  babies  were  kept 
with  the  mothers.  Mothers  carried  their 
babies  around  with  them  everywhere. 
The  interesting  part  was  that  in  this  sit- 
uation none  of  the  babies  cried.  And  as 
they  grew  up  they  didn't  fight  with  other 
children.  The  kids  all  happily  lent  a 
hand  with  their  younger  siblings  when 
needed 

If  the  whole  concept  is  interesting 
you'll  enjoy  reading  The  Continuum 
Concept  by  Jean  Liedloff  <1991 — S9). 
The  subtitle  is,  '  "Allowing  human  na- 
ture to  work  successfully.'  You'll  see 
why  I  recommend  that  businesses  en- 
courage mothers  to  bring  their  babies 
with  them  to  work,  till  make  happier 
mothers  and  babies. 

When  we  separate  babies  from  their 
mothers  we're  going  against  eons  of 


instinctive  behavior.  What  a  great  intro- 
duction to  the  outside  world!  The  baby 
doesn't  think,  it  reacts.  It  knows  some- 
thing is  terribly  wrong  so  it  cries.  After 
nine  months  of  being  warm  and  pro- 
tected by  the  mother  babies  need  to 
feel  her  next  to  them.  They  need  to  feel 
her  warmth,  her  voice,  her  touch.  They 
need  to  feed  when  they  feel  hungry. 

Perhaps  you've  noticed  that  your 
body  tells  you  in  no  uncertain  terms 
when  it  needs  food.  If  you  delay  the 
message  gets  more  painful.  This  is 
self-preservation  at  work.  Babies  feel 
the  same  thing,  only  ifs  a  much  more 
powerful  urge  for  them  and  traumatic 
when  not  fulfilled  immediately.  Pain! 
And  that  means  more  negative  pro- 
gramming of  this  new  computer  sys- 
tem. Is  it  any  wonder  we're  such  psy- 
chological messes  a  few  years  later?  Is 
it  any  wonder  we're  all  having  to  diet . . 
.  or  at  least  should? 

It's  going  to  take  some  re-education 
to  change  our  society  so  ft  gives  babies 
the  best  educational  start  we  can.  This 
means  understanding  how  what  we  do 
iffects  babies  during  pregnancy.  And  it 
means  changing  things  so  mothers  can 
keep  their  children  with  them  for  the 
first  few  months  . . .  until  they  are  ready 
to  separate  on  their  own  . . .  instinctive- 
ly. Once  they're  ready  they'll  start 
crawling  and  exploring.  Then  they'll 
gradually  adjust  to  being  separated 
from  mother  and  we'll  get  Into  Age  #3, 
that  time  from  around  the  first  birthday 
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DUCKTAILS! 

Counterpoise  Radials 


Dramatically  Improvtt  Your  KTs  Performance!1 

only  $4.95 

Douglas  PF  Devices 

P.O.  Box  246925  *  Sacramento,  CA  *  95824 
Specify  band(s)  when  ordering.  Dual  band  add  S1 ,00. 
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READ  MY  LINES 
NO  HIGH  PRICES 


BUY-SELL-TRADE 

Call  or  write  for  flyer 

WOLFE  COMMUNICATIONS 

1113  Central  Avenue 

Billings,  MT  59102 

406-252-9220 
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QRP  CW  TRANSCEIVER  KIT 


•  All  Coils  are  Pre-wound 


Available  on  20M  or  40M  band 
Superior  superhet  design 

Single-signal  recerver 

CW  crystal  ladder  filler 

VFO  tuning  wr[h  vernier  dial 

RITw/canter  detent  control 

Very  effective  AGC 

Selectable  audio  filter 

Saderone  oscillator 

2-3  watts  of  RF  output 

Semi  break-In 

12VDC  operation 

Custom  pre-paHHttl  puncned  &  silkscreened  cainnei 

100%  complete  fcrt  with  irvstructcns 

Measures  {HWD}  2l-FX6-TX6" 

Weight  24  ox 

5149.95  *  S4.50  shipping  &  handing.  Michigan  residents 

add  4%  sales  lax 

At  your  favorite  dealer,  if  not  order  direct. 
For  free  catalog  call  or  write 


OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS       I 

20579  MADISON  STREET 

BIG  RAPIDS,  Mt  49307 

<6 16}  796-0920 

24  HR.  FAX— {616)  796-6533 
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Natural  Voice  Playback  Board 


Rf  prater  Identifiers 
Co  rues  I  S  unions 
Silt  Alarm* 
Renin  le  Telemetry 
Wearier  Stations 
Multiple  Languages 
Emergency 
Vtitiounci.'mt'nti 


DataVoice  -  DV-64 

Add  a  ffmnfrtf  Ntitff*11*  Vnk*  to  your  system  or  equipment. 
Voice  vocabularies  Of  multiple  phrases  up  10  I  mi  nine  in  a 
Natural  Voice  is  saved  in  Non- Volatile  E-Prorti  memory  .(If 
power  is  removed  t  he  records  ngs  win  not  be  lost )  We'll  record 
you  r  message^ )  in  a  male  or  female  voice  ■  or  ■  you  can  record 
the  library  by  usi  na  t  he  opt  ional  SD5- 1000  development  board 
on  an  IBM  or  compatible  computer. 

S  ohm  Audit)  output 


Parallel  Input  Word  Select 


600  ohm  Audio  output 
+£vio  +  14*  Supply 
Size  :  4.00"  *  4.25" 
Connectors  Included 


50(1  ma  Key  line  Output 
32  Kb  sampling  rate 
Multiple  Mode* 
30  sec  -  M)  minute  Time'  i 

Price  S  169.00  Singte  Ory  {programmed} 

Faiomar  Telecom,  Inc. 

XW  Enterprise  St.  Suite  E 

(619)746-7998 
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X-BAND  TRANSMITTER 

Miniature  {2V4  x  3%  x 
DGaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10-525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  externa!  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  low  frequency 
pulling.  Great  for  long-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-point  communica- 
tion links. 


Complete  Assembled  System * $39,00 

Parts  &  Instruction  Kit ....         ,...> S2SMX) 

Plus  $2.00  Shipping  and  Handing 


INNOTEK  Inc- 


P.O.  Box  80096,  Fort  Wayne,  IN  46898 
{219)489-1711 

Visa  ■  MasterCard  -  Check  -  Money  Order  ■  COD 
Money-Back  Guarantee 
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until  their  formal  education  starts  in 
school. 

This  approach  should  make  sense 
and  appeal  to  most  people,  despite  the 
need  for  changes  In  our  society.  It  fits 
in  with  what  we  know.  And  if  we  can 
bring  it  off  we're  going  to  have  far  hap- 
pier, intelligent  and  better  motivated 

KJQS-. 

There  are  some  less  obvious  influ- 
ences on  babies  that  we'll  eventually 
have  to  deal  with.  We  can  see  some  of 
these  at  work  with  other  animals. 
You've  seen  the  way  schools  of  fish 
can  change  direction  Instantly.  We've 
seen  how  people  can  change  when 
they  are  in  a  group.  We  need  to  under- 
stand more  about  how  mob  psycholo- 
gy works.  What  turns  individuals  into  a 
lynch  mob?  Into  a  cheering  political 
group?  Into  mass- hypnotized  rock  *n" 
roll  groups?  into  feeling  a  group  reli- 
gious experience? 

And  how  do  we  deal  with  mental 
communicattons  which  occur  on 
a  subconscious  level  and  are  thus 
extremely  elusive  to  study?  If  I'm 
encouraged  to  explain  how  to  repair 
the  mind  .  .  .  how  to  find  these 
pain  avoidance  memories  and  erase 
thern  .  .  .  then  we're  going  to  get 
deeper  into  the  metaphysical.  Then 
we're  going  to  start  dealing  with  life, 
death,  past  lives,  reincarnation,  and 
other  things  that  are  outside  our  nor- 
mal Newtonian,  Aristotelian  everyday 
world. 

It's  a  lot  simpler  to  accept  the  obvi- 


ous. The  sun  comes  up  every  day,  so 
obviously  the  sun  is  rotating  around 
the  earth.  Do  you  know  that  there  is  a 
fair  percentage  of  Americans  who 
don't  understand  that  the  earth  circles 
the  sun?  When  we  look  at  matter  we 
know  it's  there,  We  can  see  it  and  feel 
it.  Then  we  go  to  school  and  find  out 
that  matter  is  made  up  of  molecules. 
Moiecuies  are  made  up  of  atoms.  And 
atoms  are  made  up  of  electrical 
charges  all  held  in  place  by  forces 
which  we  dent  see,  feel  or  experience 
In  everyday  life,  Newtonian  physics 
doesn't  hold  when  you  get  outside  of 
our  normal  frame  of  reference.  Nor 
does  Aristotelian  iogic. 

Quantum  mechanics  doesn't  make 
any  Newtonian  sense  at  all.  We're 
changing  electrons  into  photons  and 
back.  We're  splitting  photons  and  sud- 
denly we're  defying  time.  Well,  this  is 
where  we're  getting  in  our  understand- 
ing of  how  the  brain-mi nd-spirit-body 
work.  A  book  you'll  find  absolutely  fas- 
cinating is  The  Holographic  Universe 
by  Michael  Talbot  (1991—  $10),  But  get 
a  good  grip  on  yourself  because  you're 
in  for  a  wild  ride  .  .  .  and  you'll  never 
be  the  same  again. 

As  you  begin  to  understand  how  the 
mind  and  body  are  integrated  you'll 
see  where  I'm  headed  when  I  suggest 
we  investigate  how  the  mind  works  as 
a  better  approach  to  health  care  than 
Just  treating  germs,  viruses,  and  other 
symptoms.  I  suspect  that  for  about  the 
same  investment  it  takes  to  bring  one 


new  drug  to  the  market  we  could  pre- 
vent around  90%  of  sickness  via  tack- 
ling the  psychological  components 
which  have  triggered  the  problems. 

When  l  get  some  time  Til  continue 
on  with  my  recommendations  on  Age 
#3,  which  will  include  the  day-care  and 
pre-school  years.  It's  during  this  critical 
period  that  around  30-90%  of  our  life 
patterns  and  habits  are  established. 
It's  a  tot  easier  to  teach  good  survival 
patterns  during  this  period  if  we  start 
with  a  solid  foundation  of  learning  from 
conception  on  through  the  break  wrth 
mother .  ,  -  into  when  we  can  use  lan- 
guage for  communication, 

Sables  and  Hamming 

What  has  all  this  got  to  do  with  am- 
ateur radio?  Why  should  you  care  one 
zot  about  how  babies  are  brought  up? 
Well.  I'm  trying  to  solve  a  problem  and, 
as  in  most  solutions  to  problems,  it's 
necessary  to  go  back  to  some  basic 
roots.  My  aim  is  to  help  improve  our 
American  quality  of  life.  That's  my 
most  basic  goal.  lt1s  obvious  to  me  that 
the  more  skilled  our  work  force  in  the 
next  century,  the  better  off  we'll  be.  We 
see  low-skilled  jobs  being  moved  to 
lower  wage  countries  and  we  know 
that  this  is  a  process  that  can't  be 
stopped.  We  can  fight  it  with  rhetoric 
and  tariffs,  but  marketplace  competi- 
tion will  eventually  win  out,  You  can't 
keep  imports  out  with  tariffs.  Look  at 
the  hundreds  of  billions  weYe  spending 
trying  to  keep  out  drugs.  And  look  at 


the  total  failure  we've  had  with  (his  ap- 
proach. 

Okay,  we  need  higher  skilled  work- 
ers. This  means  skills  in  high-tech 
businesses  and  manufacturing.  And 
this  means  better  education  and  moti- 
vation, So  I  envision  our  having  mil- 
lions of  kids  interested  in  amateur  ra- 
dio as  a  way  to  be  motivated  to  learn. 
We  know  from  our  history  that  if  we  get 
kids  interested  in  hamming  early  on 
they  almost  invariably  continue  on  to 
be  technicians,  engineers  and  scien- 
tists. In  the  *50s  an  ARRL  study 
showed  that  80%  of  all  hams  who 
started  in  their  teens  went  ^n  to  high- 
tech  careers. 

So  my  approach  is  to  provide  the 
educational  system  which  will  attract 
youngsters  to  high-tech  hobbies  such 
as  amateur  radio,  computers,  electron- 
ic experimenting,  and  so  on.  And.  the 
more  1  looked  into  the  educationaJ  sys- 
tem, the  more  I  understood  how  it 
starts  out  at  conception,  not  when  kids 
first  enter  school.  So  there  you  are. 

We  need  to  make  major  changes  in 
our  Age  #3  educational  approach.  And 
we  also  need  to  make  even  greater 
changes  in  our  Age  #4  system,  which 
takes  us  into  adolescence.  Hey.  well 
get  all  this  into  shape  eventually  -  -  - 
and  when  we  do,  we'll  not  only  be  a 
model  for  the  whole  world  (again),  well 
be  the  leaders  in  an  incredible  world 
market  for  our  educational  products. 
And  that's  going  to  be  a  trillion-dollar 
market. 
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Quality  Microwave  TV  Antennas 
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Protect 
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Micro  Video  Camera 


Small  size  1"  x  2"  x 
3".  light  Weight  < 
4q*.  tow  Tower  7-15 
volts.  @  85ma_ 
Low  Light  @  2  Lux. 
Camera  comes 
complete  in  metal 

case  with  RCA  plug  for  video  out  and  two 
pigtaj  led  power  wires.  Camera  is  pre- 
sently in  use  In  R/C  airplanes,  helicopters, 
cars,  tanks  and  robots.  Camera  output  is 
standard  NTSC  at  1  v  p-pT  240  line  re- 
solution with  electronic  iris.  Full  stock 
on  hand. 

Satisfaction  Guaranteed! 

Factory  New,  only  $  229.95  +  $6 
s/h  For  product  information  and 
ordering.  Call  1  (800)473.0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Dr.  Santa  Ana, 
California,  zip  92704    FAX  (714)  545-8041 
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DIGITAL  FIELD 
STRENGTH  METER 

FS73 


SIGNAL  CUBE 


® 


High  Performance  Unit 


(see  article  in  me  November  '92  issue  of 73) 

•  Heavy*  cast  aluminum  enclosure  with 
gasket  seal; 

•  Unit  does  not  need  to  be  hand  held  be- 
cause of  dipote  antenna. 

■  The  FS-73  permits  isolated  measurements 
without  distorting  the  field. 

•  Relative  measurements  in  the  60Hz  to 
GHz  range, 

•  Factory  calibrated  in  V/M  for  absolute 
measurements  belween  1-100  mHz, 

NYE  ENGINEERING 

4020  Gait  Ocean  Drive  Suite  #606 
Ft.  Lauderdale,  FL  33308 

$159 


Phone:  305-566-3997 
Fax:  305-537-3534 


plus  shipping 
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Techno  Whizzy,  Part  II 

Continued  from  page  14 

OK,  but  more  than  03  volts  means  some- 
thing is  wrong.  Check  the  biasing  resistors — 
and  is  the  transistor  in  backwards?  (Mine 
was.) 

Hook  the  RG174  cable  from  RF  out  on 
the  DDS  VFO  board  to  the  input  (J3),  Plug  a 
scope  into  the  "hot"  end  of  R5  and  apply 
power  to  the  TW-1  via  the  J  2  on  the  power 
supply  board.  If  you're  still  set  to  7040  kHz 
and  channel  12,  you  should  sec  a  nice  sine 
wave  at  about  07  volis  peak-to-peak.  Hook 
the  scope  up  to  the  output  at  C3  (you  should 
see  very  little),  then  key  the  unit  and  you 
should  see  4  volts  p-p.  That's  40  milliwatts, 
enough  power  to  make  a  contact  by  itself. 
However,  we  can  run  a  little  more  than  that, 
so  let's  do  the  final  amp. 

Hook  the  scope  up  to  the  center  conductor 
of  the  antenna  jack  and  key  the  unit.  You 
should  see  a  nice  sine  wave  at  over  15  volts 
p-p.  Turn  switch  SW1  off  and  it  will  go 
away.  If  you  don't  see  this,  check  the  usual 
suspects— resistors  of  the  wrong  value,  tran- 
sistor dead  or  in  backwards,  mis-attached 
transformers,  etc. 

This  amplifier  is  linear  down  to  about  II 
volts,  but  below  that  it  has  a  small  amount  of 
distortion.  To  remove  this  distortion  will  re- 
quire a  filter  between  the  amp  and  the  anten- 
na, I've  included  a  schematic  For  a  five-pole 


filler  that'll  keep  your  TW-1  FCC  legal  if 
you  run  with  a  low  battery,  and  a  parts  list 
indicating  what  values  of  caps  and  inductors 
to  use.  Boards  for  this  arc  available  from 
FAR  Circuits  (18N640  Field  Court,  Dundee 
1L  60118),  and  a  chart  of  what  components 
to  use  for  different  bands  is  listed  in  the 
sidebar. 

If  you  want  to  run  the  TW-1  on  all  bands 
with  a  dying  battery,  you'll  need  to  switch  in 
different  filters.  Use  a  two* pole  six-throw 
switch  (available  from  Radio  Shack)  to 
switch  different  filters  in  and  out 

You're  done  with  the  "radio"  pan  now,  so 
lei's  do  the  case.  Pick  a  nice  case — you'll 
want  to  show  this  off  at  the  club.  Make  sure 
there's  some  extra  room  inside  for  a  few 
more  boards  (for  the  digital  front-panel  and 
receiver  boards,  at  least). 

The  back  of  the  TW- 1  needs  a  power  jack, 
a  fuse,  an  antenna  jack  and  a  reset  switch,  I 
usually  use  an  SO-239  or  RCA  phono  jack 
for  the  antenna  connector,  and  a  panel- 
mounted  fuse  holder  (so  I  can  change  the 
fuse  without  dismantling  the  radio).  The 
power  connector  needs  to  handle  about  1.5 
amps.  The  reset  switch  is  an  SPST  NO 
momentary  push-button  switch — you'll  prob- 
ably never  need  it  but  it's  there  just  in  case. 

On  the  front  you'll  need  room  for  a  12- 
position  rotary  switch,  the  T/R  switch,  the 
key  jack  and  perhaps  a  light  to  remind  you 
the  TW-l  is  turned  on.  Label  each  position 


of  the  switch  for  which  frequency  you're  us- 
ing. The  key  jack  can  be  a  1/4"  headphone 
jack — run  your  TW-]  from  a  straight  key  or 
a  keyer. 

Congratulations,  you've  just  done  the  im- 
possible— built  your  own  home-brewed  digi- 
tal radio'  Prepare  to  have  fun  with  your  new 
Direct  Digital  Synthesized  Techno  Whizzy 
model  1  transmitter.  Maybe  you  11  be  the 
first  DXCC  with  QRP  DDS!?! 

So,  what's  the  next  step?  How  about  a 
digital  front-panel  with  LEDs  and  a  keypad 
for  frequency  input  to  replace  the  diode  ar- 
ray? Or  a  receiver  board  to  turn  the  TW-1 
into  a  full  transceiver?  Or  a  mod  to  use  the 
TW-1  as  a  signal  generator  with  tracking,  to 
turn  your  oscilloscope  into  a  filter  sweeper? 
Or  a  mixer  to  run  the  TW-1  at  6  meters? 
How  about  adding  8K  worth  of  battery- 
backed-up  memories  and  a  CAT  (computer 
assisted  transceiver)  interface?  SSB,  any- 
body? Maybe  a  5- watt  amplifier  stage? 

All  of  these  are  planned,  and  the  first  two 
are  being  prototyped  already.  Watch  for 
them  in  the  next  few  months.  If  you  have  an 
idea  you'd  like  to  add,  drop  me  a  line.  I  can 
explain  what's  planned  for  the  50-pin  head- 
ers so  your  device  won't  interfere  with  the 
other  boards. 

You  can  write  to  me  at  1307  N.  Richmond 
Rd,  Apt  H,  McHenry  IL  60050,  or  contact 
me  on  Usenet  at  jjw@precipicexhULus_or 
on  CompuServe  at  70410,1642. 


SAM 


Amateur  Radio 
Callsign  Data  Base 


1993! 


SAM  '93  will  be  available  in  December.  Advance  orders  accepted. 

Same  FAST  access,  Same  low  price!  $39.95  (5.00  S/HJ 

0  Lookup  by  call  0  Lookup  by  name  0  Includes  Canada  (NEW) 
0  Browse  by  call  0  Browse  by  name  0  Full  export  capabilities 

0  Optional  Counties  (NEW)  0  Browse  exported  data  (NEW) 
0  Edit  addresses  and  add  comments  (NEW)  0  Updates  available 

0  Works  with  popular  logging  software 
Requires  MS-DOS  PC,  16  MB  hard  disk.  High  Density  floppy  (for  install) 

RT  Systems,  POB  8,  Laceys  Spring  AL  35754     205-882-9292 
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800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Fair  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 
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VIDEO  I.D.  BOARD 


■Custom  Graphics  with  your  Call  Sign 

■4  Screens  (2  Hi- res/2  color  bar) 

■12  VDC  Operation 

*lnstant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG- 1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 
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Number  23  em  your  Feedback  card 


»  numocr  ta  on  your  rt?euu 

73  INTERNATIONAL 


Arnle  Johnson  NWAC 
43  Old  Homestead  Hwy. 
N,  Swanzey  NH  03431 

Notes  from  FN42 

It  is  now  the  beginning  of  a  new 
yean  What  ties  before  us?  Might  it  be 
world  peace?  ft  is  encouraging  to  near 
that  some  countries  that  have  been 
having  civil  wars  are  now  pursuing 
peaceful  means  of  settling  their  differ- 
ences, as  in  Mozambique  as  reported 
by  Phil  Gray  KA7TWQSC9RPG. 

We  as  hams  have  a  chance  to  ex- 
ercise our  rights  to  help  each  other 
and  to  hetp  new  hams  get  started  in 
our  wonderful  hobby.  Last  year  i  men- 
tioned that  a  group  of  hams  in  the 
Keene,  New  Hampshire,  area  had 
provided  evening  classes  for  the 
Novice/Tech  licenses.  I  just  finished 
talking  to  severai  of  those  who  partici- 
pated in  the  teaching  of  the  classes 
and  they  have  all  enthusiastically  vol- 
unteered again,  even  the  one  who 
spent  many  hours  coordinating  the  ef- 
fort. Alt  we  need  to  do  now  is  set  the 
place  and  the  dates  and  let  the  word 
be  known  to  the  focat  medta,  packet 
local  nets,  etc. 

If  you  feef  that  you  can't  do  this,  or 
that  you  will  let  someone  else  do  it: 
Before  you  make  that  final  decision, 
ptease  read  the  parable  in  the  news 
from  Australia.  Then,  think  about  how 
it  relates  to  amateur  radio  and  you. 

GET  INVOLVED!  73,  Amie 
NtBAC 

Roundup 

China  China  Ham  News,  Issue  No. 
I  from  the  Tsinghua  University  Ama- 
teur Radio  Ctubt  edited  by  Rick 
Hunter,  Public  Relations  Manager; 
Hello  from  Beijing!  BY10H  is  the  radio 
shack  located  on  the  4th  floor  of  a 
dorm  on  the  campus  of  Tsinghua  Uni- 
versity. The  campus  is  located  in  the 
northwestern  part  of  Beijing,  roughly 
10  km  from  the  city  center,  Tianan- 
men Square. 

The  equipment  in  the  shack  con- 
sists Of  an  ICOM  IC-750A,  an  AEA 
PK-232  TNC.  an  IBM  286  computer 
with  a  20  meg,  hard  drive  and 
monochrome  monitor,  and  a  four-ele- 
ment 14  MHz  yagi+  a  three-element 
21  MHz  yagi,  and  a  vertical.  We  have 
an  ICOM  amplifier  that  is  inoperable 
at  (he  present  due  to  a  bad  2SC26S2 
(we  think).  That  sort  of  part  is  very  dif- 
ficult to  locate  here  so  if  anyone  might 
have  one  laying  around  and  would 
send  it  to  us,  we  would  be  extremery 
grateful. 

We  were  honored  to  have  Mr, 
William  Santelmann  ISI1AU  from  Mas- 
sachusetts pay  a  visit,  along  with  his 
friend  Carl  Lehr.  on  April  10,  1992. 
Besides  having  a  look  around  the  ra- 
dio shack,  Bill  gave  a  terrific  lecture 
on  The  Incredible  Ham  Radio"  to  as 
many  as  200  Tsinghua  University  stu- 
dents. His  talk  was  very  warmly  wel- 


comed. Bill  also  kindly  presented  us 
with  the  1992  ARRL  Radio  Amateur 
Handbook  and  a  copy  of  -CT,"  welt- 
known  computer  software  for  contest- 
ing logging  developed  by  K1EA. 

Mr.  Bob  Boyd  W1VXV  from  Maine, 
together  wtth  his  XYL  Carol,  had  an 
eyeball  OSO  with  us  on  September  2. 
1992.  Unfortunately,  we  had  some 
problems  with  our  rigs  at  that  time  so 
he  couldn't  operate,  but  they  had  a 
good  time  talking  with  the  students  on 
campus .  The  Boyds  previously  visited 
BYlBJandBYtPIC 

BV3AC  of  Tsinghua  University  in 
Taiwan,  and  BY1QH  of  Tsinghua  Uni- 
versity in  Beijing  took  part  in  the  Jam- 
bo  ree-On -The -Air  (JOTA)  activity  in 
October  on  15  and  20  meters.  JOTA 
is  an  annual  event  sponsored  by  the 
World  Scouts  Bureau  in  Geneva.  Our 
special  gratitude  to  Mr.  Wang  Wen- 
long  BV3AC  for  his  wonderful  ideas 
and  information. 

BY1QH  has  just  registered  at  the 
JA5TX  AMTOR/PACTOR  mailbox. 
Because  of  our  limited  output  power 
and  the  recent  poor  propagation,  this 
might  be  the  only  mailbox  that  is 
available  to  us.  Feel  free  to  pass 
messages  to  us  at  JA5TX.JPN.AS. 
[The  path  works  because  I  have  al- 
ready passed  a  message  and  re- 
ceived a  reply  passed  back  by 
VETCIZ—Amie} 

We  are  quite  new  to  packet  radio, 
although  the  interface  we  are  using 
may  enable  us  to  show  up  in  the  BBS 
mode.  We  badly  need  to  know  how  lo 
get  into  a  BBS  and  any  information 
will  be  appreciated.  Is  e-Mail  available 
from  a  BBS? 

Our  present  QSL  information  listed 
in  the  callback  is  PO  Box  2654.  Bei- 
jing, People's  Republic  of  China.  If 
you  have  sent  a  QSL  before  but  have 
yel  to  receive  one  in  return,  we  would 
like  to  mail  another,  provided  you  re- 
quest again.  A  BT80TUA  Special 
Event  QSL  (voided)  will  be  sent  si* 
muitaneously  as  a  gift.  For  faster  re- 
ply use  the  address  at  the  end  of  this 
file. 

The  latest  figures  show  that  there 
are  77  amateur  radio  stations  all 
throughout  China  at  present  BY1QH 
has  the  QSL  info  on  76  of  them, 
which  might  be  of  help  to  you.  Donl 
hesitate  to  ask  if  you  have  no  idea 
where  to  send  the  card,  An  SASE  is 
of  course  nice  to  have. 

Our  thanks  go  to  Bill  N1AU,  Bob 
W1VXV.  Wang  BV3AVT  Ted  W2FG, 
Ray  NV2AP  Don  WBOJQ.  Jim 
N2HOS,  Joe  N4QQ,  Wang  8Y1BJ, 
and  Tong  BY1 PK  for  their  support  and 
help.  In  addition,  special  thanks  to 
JAiAN  for  sending  us  JARL  News 
magazine,  and  to  our  Taiwanese 
friends  who  have  mailed  us  their  CQ 
Amateur  Radio  magazine,  fn  particu- 
lar, thanks  to  JA5TX  for  making  all 
this  news  file  possibly  known  to  oth- 
ers. 


For  further  information,  or  any  help 
that  is  available,  ptease  send  mes- 
sages to  me  at  JA5TX.JPN.AS,  or  at 
this  address:  Rick  Hunter,  Room  316. 
Building  No.  25,  Tsinghua  University. 
Beijing  100084.  People's  Republic  of 
China. 

The  BY1QH  news  may  be  sent  by 
any  means  to  anyone  or  any  institu- 
tion without  asking  for  permission. 
Our  sincere  appreciation  to  you  for 
letting  others  catch  up  on  our  news. 

[This  information  was  downloaded 
from  packet  It  was  downloaded  from 
JA5TX  at  VE7KIT  on  FACTOR,  then 
distributed  by  VE7CIZ,  George. 
VE7KIT  is  is  contact  with  JA5TX  (Mit- 
sou's  PACTOR/AMTOR  BBS  in 
Kochi)  two  or  three  times  a  day  If 
you  have  messages  that  you  woufd 
like  to  send  to  BY1QH,  you  can  send 
them  to  VE7CIZ  #  VE7KIT. 
SVANG.BCCAN.NA,  and  he  will  be 
glad  to  pass  them  on  via  JA5TX.— 
Amtej 

Philippines  Serif  by  Rainier  R. 
Bautista  DY9CKQ  CQf  CO,  CQ  .  .  . 
OUR  RADIO  CLUB  IS  DYING!  The 
world  of  amateur  radio  Is  expanding 
In  some  parts  of  this  planet  Earth.  £v- 
ery  second,  the  airwaves  are  so 
crowded  with  so  many  languages, 
sharing  ideas,  jokes,  hobbies,  experi- 
ences and  so  many  other  things  a  hu- 
man being  would  like  to  express. 
Somewhere,  there  are  hams  going  on 
OXp editions  while  others  are  hunting 
for  more  and  more  fellow  hams  in  the 
air  for  their  DX  awards.  Others  are 
learning  the  Morse  code  and  review- 
ing their  theory  of  simple  electronics 
and  radio  laws  while  others  are  as- 
sembling and  testing  their  home-brew 
radios  or  perhaps  constructing  their 
magnrficent  and  gigantic  steel  towers 
decorated  with  different  kinds  of  an- 
tennas .  ,  ,  yel  somewhere  in  this 
world,  an  amateur  radio  club  is  dying. 

it  was  1985  when  the  Organization 
of  South  Cotabato  Amateur  Radio 
(OSCAR)  was  organized  in  the  south- 
ernmost part  of  DU-land.  the  Philip- 
pines. It  actually  started  here  in  our 
town.  Koronadal  or  Marbel.  but  the 
members  were  outnumbered  by  their 
invited  interested  parties  from  Gen. 
Santos  City,  which  is  57  kilometers 
away.  When  the  association  was  reg- 
istered with  the  Securities  and  Ex* 
change  Commission,  it  was  ad* 
dressed  to  them  and  they  got  most  of 
the  credit  from  the  Philippine  Amateur 
Radio  Association  (PARA)  and  from 
everywhere  else  in  the  world  as  DX9- 
OSCAR.  During  those  times,  the 
group  constructed  a  repeater  station 
at  the  foot  of  Mt.  Matutum,  but  it  was 
not  strong  enough  for  a  hand-held 
transceiver  to  trigger.  For  more  than  a 
year  now  the  repeater  station  has  not 
functioned  due  to  some  technical 
problems. 

There  is  one  president  of  our  club, 
while  there  are  two  people  for  the  rest 
of  the  positions,  i.e.,  two  vice-presi- 
dents, one  for  the  city  and  one  in 
South  Cotabato;  likewise  for  the  sec- 
retary, treasurer,  auditor,  and  press 
relations  officer.  The  group  has  one 


organizational  chart,  but  on  functional 
aspects  it  is  separated.  Here  in  Ko- 
ronadal, the  station  is  called  OSCAR- 
NIARBEL 

In  1990  I  began  to  have  an  interest 
in  this  hobby  so  I  joined  OSCAR- 
MARBEL  because  one  of  the  organiz- 
ers was  my  father  and  he  had  sug- 
gested the  name  of  the  group.  He 
was  not  able  to  continue  this  expen- 
sive hobby  because  of  the  examina- 
tions, 1  was  an  associate  member,  be- 
ing the  second  operator  of  Dr.  Gerte 
Pingoy  DU9EP  Now  I  have  my  own 
callsign,  DY9CKQ,  as  a  Class  "D,"  I 
have  just  passed  the  5  wpm  CW  and  I 
will  be  upgraded  to  DU9CKQ  as 
Class  "C  in  December.  This  means  I 
could  already  operate  on  HF  and  my 
dream  of  DXing  will  be  realized  some- 
where in  the  future. 

At  my  age  (21  years  old,  second 
youngest  member  of  the  group)  and 
as  a  graduating  student  in  a  Norte 
Dame  school.  I  was  nominated  and 
elected  this  month  as  1993"s  vice 
president  of  OSCAR -MAR  BEL.  I 
"Von"  because  I  was  the  only  nomi- 
nee. Nobody  else  would  dare  to  nan* 
die  the  responsibility  of  leading  a  dy- 
ing organization.  That  is  why  I  had  to 
take  the  role  because  I  saw  and  felt 
the  importance  of  amateur  radio  in 
our  community. 

During  the  firsl  four  years  of  OS- 
CAR-MARBEL's  existence  the  group 
was  very  active  when  it  came  to  com- 
munication, fellowship  and  sportfest, 
community  service  (monitoring  the 
peace  and  order  of  the  town  for  24 
hours),  and  they  coutd  even  garner 
40  to  GO  stations  to  check  in  during 
the  net  In  the  fifth  year,  the  achieve- 
ment of  the  club  started  to  deteriorate 
and  it  even  ceased  its  operation 
twice,  for  almost  eight  months  be- 
tween 1989-1990.  and  for  three 
months  in  early  1992.  Today  we  can 
have  five  to  15  stations  join  our  net 
even  though  there  are  50-75  hams 
within  the  town,  not  to  mention  asso- 
ciate members. 

Perhaps  leading  the  club  at  this 
age  is  somewhat  difficult,  but  I  think  it 
is  a  good  experience  and  opportunity 
for  me  to  undertake,  Yes,  of  course,  I 
have  my  own  dream — a  dream  of 
having  a  conversation  with  a  lot  of 
peopte  out  there — a  dream  of  having 
certificates  and  plaques  displayed  on 
the  bamboo  wails  of  my  small  room— 
a  dream  of  becoming  a  hamwriter, 
sharing  my  experiences  and  ideas 
thai  could  contribute  to  the  develop- 
ment and  progress  of  radio  ama- 
teurism and  that  could  inspire  new- 
comers— a  dream  which  made  me 
move  forward  and  have  a  deeper  in- 
terest in  this  hobby  Yes,  I  know  that  it 
wilt  be  a  long,  long  way  to  go,  and  I 
believe  that  along  the  way,  helping  to 
reactivate  my  club,  my  dreams  will  be 
achieved. 

And  the  question  goes  again  ...  is 
our  radio  club  dying?  If  J  have  to  base 
my  answer  on  the  present  situation, 
'No,  it  is  not.  It's  just  being  para- 
lyzed!" But  if  I  have  to  compare  it  to 
the  past  activity  of  the  club  and  to  the 


86  73  Amateur  Radio  Today  •  January,  1 993 


status  of  other  amateur  radio  organi- 
zations, "YES.  OUR  RADIO  CLUB  IS 
DYING!" 

For  all  of  these.  I  am  just  wonder- 
ing if  there  is  anytKXly  out  there  who 
could  extend  their  help  to  the  devel- 
opment of  our  amateur  radio  club 
here  In  the  southernmost  part  of  the 
Philippines?  If  so,  please  write  to  me 
at  the  following  address:  Rainier  R 
BautiSta  DY9CKQ,  OSCAR-MARBEl, 
c/o  Marbel  Peterpan,  Koronadal. 
9506  South  CotabatQ.  Philippines, 
[Does  this  sound  tike  your  dub  or  a 
club  you  know?  If  you  can  help,  do 
so.  it  means  so  much  for  so  many 
people,  especially  Rainier,— Amie] 

Republic  of  Slovenia  Letter  from 
Joseph  Zette  W8FAZ.  Source: 
Slovenec,  October  22 1  1992:  Anton 
Slipanicru  President  of  the  Associa- 
tion of  Radio  Amateurs  of  the  newly 
formed  Republic  of  Slovenia  called  a 
press  conference  on  October  21.  The 
occasion  was  the  coming  worldwide 
competitions  involving  some  3.5  mil- 
lion amateurs  in  300  countries. 

"With  me  attainment  of  self-govern- 
ment and  independence  of  the  Re- 
public of  Slovenia,  the  Association  of 
Radio  Amateurs  of  Slovenia  has  like- 
wise arrived  where  its  members  will 
be  abie  to  take  an  active  part  on  the 
world  scene.  For  on  October  24  they 
will  get  the  new  callsigns  whose  first 
part,  S5.  indicates  the  Republic  of 
Slovenia."  [The  Information  received 
and  published  fast  month  was  incor- 
rect; 4N3  may  be  for  Croatia. — Amie] 

it  was  the  Slovenian  amateurs  who 
first  let  the  work!  know  what  was  go- 
ing on  during  the  brief  farted  June  war 
last  year.  In  the  Bosnia  war,  Sloveni- 
an amateurs  have  been  contacting 
fellow  hams  there  and  getting  all 
kinds  of  Information,  Thus  the  thou* 
sands  of  war  refugees  in  Slovenia  arc 
learning  about  the  true  situation  re- 
garding their  relatives  back  home. 

The  association  is  comprised  of  89 
dubs,  including  over  300  active  mem- 
bers. In  the  tradition  of  amateur  radio, 
President  Stlpanich  further  pointed 
out  that  Slovenian  amateurs  especial- 
ly stand  out  during  natural  catastro- 
phes and  disasters.  For  example,  dur- 
ing the  heavy  floods  last  spring  hams 
provided  many  reports.  Beside  their 
contribution  in  the  Slovenian  war  ef- 
fort, they  also  aided  the  victims  of 
earthquakes  in  the  areas  near  Slove- 
nia. 

Slipanich  also  saw  the  worldwide 
competitions  scheduled  for  October 
24  as  an  excellent  opportunity  Id  pro- 
mote Slovenia  throughout  the  world. 

Frank  Mocnik  KP4AOD  of  Orlando, 
Florida,  reports  that  S5  would  signify 
Slovenia.  A  second  numeral  woutd  in- 
dicate the  district-  Thus  S51 .  S52t 
S53.  etc.  will  probably  be  the  new  in- 
ternational prefixes  replacing  the  old 
defunct  Yugoslav  YU3  call  sign, 

Switzerland  From  the  international 
Telecommunication  Union  Press:  The 
Asia  Telecom  93  Exhibition  and  Fo- 
rum will  be  held  in  Singapore  from  17 
to  22  May  1S93  under  the  theme 
Telecommunity:  The  Next  Era  Of 


Growth."  Hosted  by  Singapore  Tete- 
com  and  the  Telecommunication  Au- 
thority of  Singapore,  Asia  Telecom  "93 
is  organized  by  the  International 
Telecommunication  Union  (ITU)  and 
will  take  place  in  Singapore's  World 
Trade  Centre,  ideally  located  and  of- 
fering advanced  exhibition  and  forum 
facilities. 

For  additional  information,  please 
contact:  Ms.  Suzan  Hee-Sook  Lee, 
Project  Manager.  Asia  Telecom  93t 
International  Telecommunication 
Union,  Place  des  Nations,  CH-1211 
Geneva  20,  Switzerland.  Tel:  +41  22 
730  5811:  Fax:  +41  22  740  1013. 

USA  Note  from  Stu  Stephens 
K8SJ:  "I  will  be  active  as  VP2M/KeSJ\ 
Montserrat,  British  West  Indies, 
February  5-17,  1993;  all  bands,  most- 
ly CW,  20-30  kHz  up  from  the  low* 
band  edges.  QSL  via  the  1992-93 
Callhook  address:  Stu  Stephens 
K8SJ.  PO  Box  266.  Girard  OH  44420. 
Non-SASE  QSLs  will  be  routed 
through  the  Bureau.  Ail  QSOs  will  re- 
ceive a  QSLi* 

AUSTRALIA 

Dawd  Horsfafl  VK2KFU 

PO  Box  257 

Wahroonga  NSW  2076 

Australia 

I  have  been  waiting  for  further  de- 
tails of  the  new  licence  structure  In 
Australia,  and  by  the  time  you  read 
this,  they  will  have  announced  it  at 
the  SEANET  "92  Convention  in  Dar- 
win, Australia.  The  announcement  it- 
sell  would  have  been  relayed  on  the 
various  W1A  broadcasts.  Apart  from 
the  general  deregulation  of  conditions 
(especially  packet  radio) t  Novices  are 
expected  to  be  the  main  beneficiaries. 
My  next  "73  International"  column  will 
carry  full  details. 

The  VK4  (Queensland)  Division  of 
the  WIA  and  the  Queensland  Depart- 
ment of  Education  have  submitted  a 
joint  proposal  to  the  DoTC  on  using 
ATV  to  link  classrooms  during  school 
hours,  when  most  amateurs  are  at 
their  jobs.  Comments  from  amateurs 
were  solicited,  and  this  has  already 
upset  a  few  people,  who  appear  to  be 
concerned  about  the  "commercial  use 
of  amateur  bands."  This  is  an  ideal 
opportunity  to  expose  school  children 
to  amateur  radio,  but  naturally  It  will 
need  to  be  carefully  controlled  to  en- 
sure that  amateur  frequencies  remain 
in  amateur  hands. 

A  recent  High  Court  decision  has 
upheld  the  right  to  "political*  free 
speech,  to  counter  a  proposed  ban  on 
political  advertising.  It  is  worth  noting 
that  Australia  has  no  right  of  "free 
speech™  as  such.  The  relevance  to 
amateur  radio  is  its  possible  impact 
on  the  packet  radio  network,  since 
sysops  (system  operators)  were  free 
to  delete  what  they  thought  were  ob- 
noxious or  illegal  bulletins;  this  is  now 
thought  to  be  in  doubt  by  some. 

Finally,  it  appears  to  be  fashion- 
able amongst  the  uninformed  to  "bag" 
the  WIA  (Wireless  Institute  of  Aus- 
tralia) for  various  perceived  shortoom- 


ings,  and  I  gather  Australia  is  not 
alone  in  this  respect,  Whilst  no  orga- 
nization can  be  100%  perfect,  ama- 
teurs' interests  would  be  better 
served  by  offering  constructive  criti- 
cism and  volunteering  to  help  wherev- 
er necessary,  I  leave  you  with  this 
parable,  relayed  to  me  by  Richard 
Mumane  VK2SKY,  although  It  may 
not  be  original:  A  man  was  wandering 
alone  in  the  mountains,  in  the  middle 
of  winter,  and  in  great  danger  of 
freezing  to  death.  Just  as  darkness 
was  falling  he  came  across  the  smol- 
dering remains  of  a  tree  that  had 
been  hit  by  lightning.  He  said  to  the 
remains  of  the  fire,  1  will  get  you 
some  wood  and  build  you  up  into  a 
fire,  but  only  if  you  warm  me  Up  first," 
and  Jay  down  next  to  It.  The  next 
morning,  the  fire  was  dead.  By  some 
odd  coincidence,  so  was  the  man  , , . 
Cheers  for  now.  Those  with  access 
to  Internet  or  packet  can  contact  me 
as  "dave@esi.COM. ALT  (note  the 
new  address}  and  "VK2KFU  © 
VK2RWUNSW.AUS,OC"  respectively 

MOZAMBIQUE 

Pn//  Gray  KA7TV/Q/C9RPO 

C/O  CARE,  C.R  4857 

Maputo 

Mozambique 

Peace  at  last!  Or  at  least  there's  a 
good  start.  Through  the  efforts  o(  sev- 
eral western  and  southern  African  na- 
tions. Mozambican  peace  talks  began 
in  Rome  last  year.  The  peace  initia- 
tive in  Angola  was  also  helpful  in  get- 
ting the  discussions  started.  After 
several  months  of  false  starts  and 
more  months  of  various  derailments 
or  disappointments,  peace  was  finally 
signed  3  October  1992.  This  was 
good  news  and  a  very  important  first 
step,  but  there  was  no  dancing  in  the 
streets.  The  ordinary  Mozambican 
has  had  so  many  promises  broken 
and  hopes  dashed  in  the  past  IS 
years  thai  he  has  become  a  very 
wary,  if  not  cynical,  person.  When  1 
arrived  here  in  January  1937,  the 
country  was  Marxist,  destitute,  and  in 
the  middle  of  a  civil  war  in  its  12th 
year.  But  worse,  amateur  broadcast- 
ing was  prohibited!!  Even  so,  Jour 


hams  have  been  granted  limited 
broadcast  permits  over  the  years:  an 
employee  of  the  Swedish  Embassy,  a 
German  tourist,  and  the  traveling 
Colvins.  But  the  efforts  of  the  rest  of 
us  finally  paid  off  last  year  when  the 
government  legalized  amateur  radio 
and  opened  an  official  radio  club  in 
May  1991.  Since  then  we  have  been 
on  the  air  in  fits  and  starts  with  an 
American,  Steve  Marshall  C9RSM. 
the  most  frequent  user.  There  may  be 
a  total  of  seven  of  us,  two  of  whom 
have  stations  at  home.  After  I  in- 
stalled the  Sate! Life  ground  station  at 
the  university  medical  school  in  De- 
cember 1991,  I  was  on  OSCAR  14 
until  February  when  amateurs  were 
moved  to  OSCAR  22. 

The  urban  economic  situation  be- 
gan to  improve  as  Russia  underwent 
its  changes  three  years  ago,  but  con- 
ditions In  the  rural  regions  remained 
the  same — or  worse ned— as  the  war 
continued. 

So  what  now?  Elections  are  to  be 
held  within  12  months  and  I  have 
seen  campaign  posters  up  already— a 
positive  sign.  The  countryside  needs 
to  be  rid  of  marauders,  thugs,  and 
gangs  that  prey  on  villagers  and  farm* 
ers,  This  will  take  perhaps  five  years 
alone,  maybe  10.  The  roads  and  rail- 
ways need  to  be  rehabilitated  so 
goods  and  people  can  move  within 
the  country  and  exports/imports  can 
cross  its  borders.  South  Africa  and 
Swaziland  are  50  miles  away  from  the 
capital.  Maputo,  but  we  cannot  go 
due  to  bandit  or  rebel  attacks.  We 
look  forward  to  a  safe  drive  before  I 
leave  in  June — just  to  say  we've  done 
it. 

With  a  coastline  the  length  of  Call* 
forma's,  there  also  Is  (and  was) 
tourism  capability.  That,  too>  needs  to 
be  rebuilt  and  staff  trained.  And 
speaking  of  training,  most  of  the 
schools  in  the  country  have  been 
severely  damaged  and  books  lost, 
stolen,  or  destroyed.  Same  or  worse 
for  the  hospitals . 

So  we're  at  a  critical  point  in  the 
nation's  history  and  development,  but 
at  least  and  at  last  amateur  radio  is 
back  on  the  air.  Listen  for  us  on  the 
weekends, 
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Number  24  on  your  Feedback  card 

bove  &  Beyond 


C,  L.  Houghton  WB61GP 
San  Diego  Microwave  Group 
6345  Badger  Lake 
San  Diego  CA  92179 

MMIC  Amplifiers 

This  month  I  will  cover  MMIC  ampli- 
fiers. A  few  questions  have  popped  up 
from  our  readers  covering  surplus 
MMICs  and  how  to  kJenUfy  them.  I  will 
focus  on  surplus  MMICs  that  I  have 
obtained,  describing  how  to  identify 
thertt  There  is  no  problem  in  compo- 
nent identification  for  those  who  pur- 
chase exactly  what  they  desire,  but 
what  about  those  of  us  who  scrounge 
components  and  MMICs  from  surplus 
PC  boards?  How  do  you  recognize 
and  identify  them? 

I  wili  also  cover  the  pinout  informa- 
tion for  the  most  popular  MMIC  ampli- 
fiers. This  can  be  contusing — in  my 
own  scrounging  I  recognized  that  a  dif- 
ferent series  of  markings  was  used  to 
identify  each  component  but  I  did nl  re- 
alize just  how  far  this  marking  scheme 
went.  Identification  of  devices  from 
several  manufacturers  or  even  be- 
tween devices  from  the  same  manu- 
facturer on  surplus  PC  boards  was,  at 
the  beginning,  not  easy.  The  further  I 
explored  this  the  easier  it  became,  and 
1  am  sure  it  will  be  easy  for  you  as  we& 

What  *  got  into  in  my  trip  through 
the  junkyard  surplus  dealers  were 
component  parts  labeled  A-06T  A-01 
(I ©Her- number},  and  414  (totally  nu- 
merical). Other  devices  had  dots  of 
various  cofors  on  top  of  the  plastic 
case  of  what  I  believed  to  be  MMICs. 
These  were  the  devices  that  partially 
populated  the  surplus  PC  boards  of  in- 
terest to  me.  The  problem  with  these 
miniature  components  and  corre- 
sponding miniature  part  numbers  is 
one  of  identification,  You  must  realize 
thai  this  numbering  scheme  is  not  limit- 
ed to  just  MMIC  amplifiers  but  can  cov- 
er transistors,  GaAsFETs  and  other  de- 
vices. Some  of  these  packages  can 
have  very  small  case  dimensions  wtth 
correspondingly  small  identification 
markings  because  there's  not  much 
room  for  large  part  numbers. 

For  instance.  GaAsFETs  seem  to  be 
Identified  with  a  two-ietter  code  like  Af. 
Be,  HJ,  etc.  1  have  not  yet  broken  this 
code  for  the  GaAsFETs,  but  I  believe 
these  devices  are  manufactured  by  Fu- 
jitsu. Better  luck  prevailed  with  the 
MMtC  amplifiers — I  was  able  to  de- 
code their  part  numbers. 

The  MMIC  amplifiers  (hat  I  obtained 
on  the  PC  boards  were  quite  easy  to 
decode  once  I  figured  out  that  the 
manufacturers  were  Avantek  and  Mini- 
Circuits  Labs,  Determining  the  manu- 
facturer of  the  devices  helped  consid- 
erably in  identifying  their  components, 
giving  away  further  clues  on  how  their 
component  parts  were  labeled.  The 
main  problem  lies  in  the  fact  that  these 
are  miniature  components  and  cannot 
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contain  a  full  part  number.  They  have 
just  a  partial  number  and  this  must  be 
used  to  recognize  them<  This  isn't 
tough  but  It  can  be  intimidating  until 
you  recognize  the  format,  To  become 
familiar  with  these  part  numbers  you 
must  browse  through  parts  manuals  in 
your  field  of  interest  to  pick  up  subtle 
facts  and  store  them  in  your  memory 
for  recall, 

Avantek  Parts 

First  lets  discuss  a  tittle  about  de- 
vice package  styles.  Devices  are  avail- 
able in  a  variety  of  case  styles  from 
leadless  chips  to  high  quality  ceramic 
to  low  cost  plastic  packages.  This  case 
style  in  some  instances  takes  into  ac- 
count the  physical  dimensions  of  the 
package,  like  the  MSA-0665:  The 
MSA-06  specifies  the  type  of  device; 
the  u85"  calls  out  a  0,085-ineh  plastic 
package.  The  various  Avantek  part 
numbers  all  have  this  simple  format  in 
common— the  last  two  digits  represent 
the  case  style.  Until  I  understood  this  1 
was  trying  to  keep  a  larger  part  num- 
ber straight  in  my  head  and  1  was  not 
having  much  luck  trying  to  figure  oul 
that  an  MSA-0385  and  an  MSA-03&6 
were  not  too  different  at  afi,  just  case 
styles.  I  guess  I  got  stuck  on  the  old 
2NXXXX  and  1NXXX  numbering 
schemes,  Once  I  got  this  straight  it 
cleared  up  a  tot  in  the  MMIC  amplifiers 
for  me.  See  Table  1  for  other  package 
types. 

There  are  still  a  rew  quirks  in  the  la- 
beling of  devices  but  let's  cover  them 
one  at  a  time.  Avantek  devices,  both 
transistors  and  FETs+  have  a  similar 
base  part  number.  Transislors  begin 
with  the  prefix  flAT  and  FETs  begin 
with  "ATF."  Only  the  three-digit  number 
following  each  is  different.  The  last  two 
digits  reflect  case  style,  in  the  case  of 
MMIC  amplifiers,  the  part  number  be- 
gins with  MSA  and  has  a  four-digit  part 
number:  The  first  two  identify  the  part 


while  the  last  two  identify  the  case. 

MMIC  amplifiers  can  be  supplied 
from  the  two  different  major  suppliers. 
Avantek  and  Mini-Circuits  Labs,  but  be 
careful — they  are  identical  in  specif ica- 
ttons  but  differ  in  device  orientation. 
The  Avantek  part  is  keyed  on  the  out- 
put of  the  device  with  a  dot  or  triangle 
imprinted  or  a  dot  depressed  in  the 
case,  denoting  output.  The  device 
number,  such  as  "A-OS,"  is  also  im- 
printed on  the  top. 

The  Mini-Circuits  MMIC 

The  Mini-Circuits  MMIC  is  printed 
with  a  color-coded  dot  on  the  input,  op- 
posite the  Avantek  orientation.  Don't 
ask  me  why  but  that's  the  way  it  is.  I 
suppose  that  Mini-Circuits  wanted  to 
differentiate  the  MMIC  amplifier  they 
sell  from  Avanteks,  Just  be  careful  to 
note  which  device  you  are  working 
with.  They  do  use  different  marking  in- 
dicators so  it's  easy  to  tell  them  apart. 

Surplus  MMICs 


What  started  all  this  was  some  sur- 
plus printed  circuit  boards  that  our 
group  picked  up.  From  the  first,  I 
thought  ail  the  devices  on  the  PC 
board  were  MMIC  amplifiers.  However, 
once  I  consolidated  the  component 
markings  with  some  common  sense 
and  a  few  catalogs,  the  identification 
process  came  together.  Some  of  the 
devices  I  was  able  to  scrounge  off  of 
these  PC  boards  were  the  MS  A-01,  - 
02t  -03  and  -06  devlcest  ah  MMICs. 
The  transistors  were  part  number  AT- 
414  and  AT-420  devices. 

The  -01  devices  are  rated  to  1.000 
MHz  while  the  -02  and  -03  devices  are 
rated  to  2,000  MHz.  Power  gain  runs 
from  the  13  to  18  dB  gain  at  100  MHz 
to  12  dB  at  1.000  MHz  and  10  dB  gain 
at  2.000  MHz.  The  noise  figure  runs  in 
the  5  to  7  dB  range  with  the  -01  device 
having  the  5  dB  noise  figure.  The  max- 
imum power  output  lor  these  devices 
runs  from  0  dBm  for  the  -01 ,  to  +3 
dBm  for  the  -02,  and  +8  dBm  for  the  - 
03  device. 


NOISE  OUTPUT> 
SMA  COAXIAL 
CONNECTOR 


+  I2-24VDC 


Figure  7.  Noise  head  construction:  transistor  AT-420S5  or  any  NPN  device  wim 
high  Ft  Set  R7  for  7-2  mA  current  through  the  07  base  emitter. 
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Figure  2.  Parts  placement  method.  For  best  high  frequency  noise  operation,  use  a 
chip  capacitor  to  couple  the  SMA  pint  using  tfie  shortest  possible  lead  lengths 
from  the  capacitor  to  the  base  and  emitter  to  the  ground. 
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Figure  3,  Possible  alternative  to  the  circuit  shown  in  Figure  t  (see  text). 
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April  23,  24  &  25,  1993 


Early  Reservation  Information 


General  Chairman,  Dave  Grubtx  KC8CF 


Asst  General  Chairman,  Ken  Allen,  KB8KE 


#  Giant  3  day  Flea  Market 


#  Exhibits 


#  Activities  for  the  Non-Ham 


Information 

General  Information:  (513)  454-1456 
FAX:  (513)  890-5464    Attn:  Hamvention, 
or,  write  to 

Hamvention,  Box  964,  Dayton,  OH  45401-0964 
Lodging  Information:  (513)  223-2612 
(No  Reservations  by  Phone) 
Flea  Market  Information:      (51 3)  454-1 880  Daytime 

(513)  767-1 107  Evening 
Lodging 

Please  write  to  Lodging,  Dayton  Hamvention, 
Chamber  Plaza,  5th  &  Main  Streets, 
Dayton,  OH  45402-2400  or  refer  to  our  1992 
Hamvention  program  for  a  listing  of  hotef/motels  in  the 
Dayton  area. 
Special  Awards 

Nominations  are  requested  for  Amateur  of  the  Year, 
Special  Achievement  and  Technical  Excellence 
awards.  Refer  to  the  Hamvention  Program  for 
nomination  form  or  contact  Hamvention  Awards 
Chairman,  Box  964,  Dayton.  OH  45401-0964. 


1993  Deadlines 

Award  Nominations:  March  1 

Advance  Registration  and  Banquet: 

USA  -  April  2     Canada  -  March  26 
Flea  Market  Space:  February  1 

Flea  Market 

Flea  Market  Tickets  (valid  all  3  days)  will  be  sold  IN  ADVANCE 

ONLY.  No  spaces  sold  at  gate.  A  maximum  of  3  spaces  per 
person  (non-transferable).  Electricity  is  now  available  in  a 
portion  of  the  last  Flea  Market  row  for  $40  additional  per  space. 
Rental  tables  and  chairs  are  not  available  in  the  Flea  Market. 
Vendors  MUST  order  an  admission  ticket  when  ordering  Flea 
Market  spaces.  Please  send  a  separate  check  for  Flea  Market 
space(s)  and  admission  ticket(s).  Spaces  will  be  allocated  by 
the  Hamvention  committee  from  all  orders  received  by 
February  1 .  Please  use  1  st  class  mail  only. 

Notification  of  Flea  Market  space  assignment  will  be  mailed  by 
March  15T  1993.  Checks  will  not  be  deposited  untfl  after  the 
selection  process  is  complete. 


HAMVENTION  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Dayton  Hamvention  1993 

Advance  Registration 

Reservation  Deadline:  USA  -April  2,  Canada-March  26 
Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated  in 

U.S.  dollars  and  type  or  print  your  name  and  address  clearly. 

Make  checks  payable  to: 

Dayton  HAMVENTION 

Mail  to  -  Dayton  Hamvention  Box  1446,  Dayton.  OH  45401-1446 


Admission 
(valid  all  3  days) 
Grand  Banquet 
Alt.  Act.  Luncheon 
(Saturday) 
(Sunday) 
Flea  Market  t 
(Max,3  spaces) 

Electricity        add 
Covered  tent 


How  Many 

S 11, OCT 


_@  $22.00** 

_@  saoo 

_@  S8.00 
.S30/1  space 
.560/2  adjacent 
$1 50/3  adjacent 
_S40.00/space 
#21 5.00  ea. 


$ 
S. 


Name 


Address 

City  


$ 
s. 

Total  S 

*  $14.00  at  door 
$24,00  at  doorT  if  available 


** 


State  Zrp+4 -  _ 

Daytime  Phone  #  {     ). 


Evening  Phone  #  (     ) 


— 


I  was  pleasantly  surprised  to  find 
that  the  -06  device  (actually  an  MSA- 
0685}  has  20  dB  gain  at  100  MHz  and 
11  dB  gain  at  2,000  MHz.  The  noise 
figure  is  2.8  dB.  Not  bad  for  a  broad- 
band device,  even  with  the  output 
power  limited  to  zero  dBm.  You  just 
can't  have  high  power  and  a  low  noise 
figure  at  the  same  time,  with  low  cost. 
In  any  case,  this  -06  device  should  be 
quite  good  for  general  purpose  ampli- 
fiers in  low  noise  applications.  Even  at 
a  2  8  dB  noise  figure  this  should  be 
quite  suitable  for  many  older  radios 
serving  as  a  broadband  preamplifier. 
See  my  column  in  the  April  1992  issue 
of  73  for  other  MMIC  specifications  for 
Mini -Circuit  MMIC  devices. 

The  A-414  and  A-42Q  devices 
scrounged  from  the  PC  boards  are  bi- 
polar transistors  good  to  6  GHz.  The 
414  device  (AT-414)  has  a  noise  figure 
of  1.7  dS  at  2  GHz  and  a  device  gain 
oi  13  dB  at  2  GHz.  The  420  device 
(AT-420J  is  a  tittle  more  husky,  giving 
+20  dBm  output  power  {that's  100 
mW),  a  gain  of  13  dB,  and  a  noise  fig- 
ure of  1 .9  dBb,  all  at  2  GHz,  Quite  a 
device,  especially  from  the  junk  box. 
One  surprise  is  (hat  I  use  the  Avantek 
AT-42086  transistor  normally  and  don't 
know  why  I  did  not  recognize  it  at  first. 
My  devices  came  in  a  tape  reel  and 
were  upside  down — that  must  have 
prevented  me  from  associating  them 
because  of  their  orientation  in  the  tape 
reel  (at  least  that's  ihe  excuse  I  am 
using). 

RF  Noise  Source/Generator 

These  420  devices  have  been  the 
mainstay  for  pet  microwave  projects  in 
my  shack  for  some  time.  I  have  used 
them  for  so  many  different  projects 
and  applications  even  I  can't  keep 
track  of  all  of  them.  The  most  interest- 
ing and  simple  application  that  1  used 
Ihem  for  was  a  noise  generator  This 
unit  works  from  a  low  frequency  of  a 
few  MHz  up  into  the  GHz  range.  The 
circuitry  is  quite  simple  and  only  re- 
quires a  current-limiting  resistor  and 
chip  capacitor  for  coupling.  Only  two 
leads  of  the  transistor  are  used— the 
base  emitter  junction.  The  collector  Is 
left  open, 

The  principle  is  that  with  forward 
current  flowing  through  a  junction. 
noise  will  be  generated  up  to  the  "Fre- 
quency Total/'  or  Ft,  of  the  device. 
Since  these  devices  are  rated  to  6 
GHz  they  worked  quite  well  into  the 
several  GHz  range.  This  little  project 
can  be  used  to  drive  MMIC  amplifiers 
to  increase  the  power  output.  Why,  you 
say?  Well,  noise  generators  can  drive 
bandpass  circuits  with  sufficient  power 
and  the  output  can  be  observed  being 
indicative  of  its  frequency  response. 
This  shaped  noise  can  be  displayed  on 
a  spectrum  analyzer  depicting  band- 
pass vs.  frequency,  (A  sweeper  is  not 
needed)  The  noise  generator  and 
MMICs  can  complement  one  another. 

The  power  supply  es  the  only  com- 
plicated  thing  in  this  entire  project.  It 
can  be  as  simple  as  a  9-volt  battery 
and  regulator  which  will  provide  noise 
output  whenever  it  Is  switched  (turned 
on),  A  more  complicated  unit  would  be 
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Figure  4.  Notse  head  operation.  if  DC  power  is  steady,  noise  output  will  be  continuous,  tf  DC  power  is  pulsed,  noise  output  wilt 
be  pulsed,  A  pulsed  noise  source  is  useful  to  determine  the  difference  between  notse  to  no  noise  tor  the  noise  figure  ratio. 


composed  of  a  power  supply /battery 
that  could  be  pulsed  on  and  off  al  a  set 
rate.  This  pulsing  power  supply  is  what 
really  makes  the  noise  source  perform 
and  is  the  most  common  method  of 
operation.  A  noise  figure  test  set  nor- 
mally provides  all  power  supply  func- 
tions tor  the  noise  head,  as  well  as  dis- 
playing the  measured  noise  figure  di- 
rectly in  dB,  The  test  set  additionally 
has  circuitry  to  do  all  the  computations 
to  give  you  a  display  or  readout  of  the 
actual  noise  figure. 

A  simple  noise  source  similar  to  the 
one  described  this  month  for  steady- 
state  noise  will  work  just  as  well  with- 
out all  the  calibration  accuracies  of  a 
conventional  full-sea Ee  noise  figure  me- 
ter. All  you  have  to  do  is  read  the  dif- 
ference in  output  of  your  receiver 
{noise  source  on  and  then  off)  and  de- 
termine from  the  ratio  of  noise-to-no- 
noise  just  what  your  noise  figure  is.  lis 
not  complicated  to  figure  out  your 
noise  figure,  but  you  need  not  go 
through  the  math.  With  a  noise  source 
instead  of  a  signal  generator,  tune  your 
system  for  best  noise  performance  and 
you*re  done.  True,  you  don't  know  ex- 
actly how  well  ii's  working  but  it  will 
perform  better  than  if  you  tune  it  up 
with  a  signal  generator. 

In  actual  practice.  It's  easy  to  peak 
up  your  system's  performance  by  using 
such  a  simple  noise  generator.  Just  ad- 
just your  preamp  and  RF  stages  in  a  re- 
ceiver for  maximum  noise  as  detected 
on  the  output  of  your  receiver.  Don't 
start  from  scratch  to  do  noise  alignment 
this  way — as  stated  before,  your  receiv- 
er must  be  operational  first.  The  noise 
alignment  method  is  used  to  peak  or 
maximize  the  best  performance,  not  to 
do  a  total  alignment  of  a  radio.  See  Fig- 
ure 1  tor  the  construction  details  of  a 
simple  AT-42086  noise  generator  RF 
head,  it  should  be  constructed  with  min- 
imum lead  length  as  the  longer  the  lead 
length  the  lower  the  maximum  frequen- 
cy of  operation  will  be. 

To  minimize  lead  length  I  chose  to 
construct  the  noise  generator  on  the 


back  of  a  miniature  coaxial  connector, 
an  SMA  type  chassis  connector  This 
connector  is  made  to  work  with  coaxial 
cable  (solid  shield  0.1 41  -inch  diame- 
ter} that  is  quite  small  in  diameter.  It  Is 
intended  primarily  lor  microwave  oper- 
ation and  is  good  to  1  &  GHz.  In  our  ap- 
plication, small  is  better  as  this  helps 
to  keep  lead  length  to  a  minimum.  This 
improved  high  frequency  operation  (in 
Ihe  GHz). 

In  normal  operation  a  special  noise 
diode  is  employed  to  do  the  function  of 
generating  noise.  In  our  application  we 
are  replacing  ihe  diode  with  a  a  base- 
to-emrtter  junction  of  a  microwave  tran- 
sistor as  they  work  quite  well  and  cost 
a  lot  less.  The  circuit  for  the  noise  gen- 
erator is  quite  simple  and  uses  few 
parts.  See  Figure  2  for  the  component 
configuration  to  minimize  on  lead 
length.  The  basic  circuit  uses  four 
parts:  a  coaxial  connector,  a  chip  ca- 
pacitor, a  chip  resistor  Bnd  the  mi* 
crowave  transistor  To  use  the  circuit, 
provide  a  source  of  DC  power  positive 
to  the  base  of  the  transistor  through  a 
current-limiting  resistor  set  to  draw 
about  1  mA  of  current  to  Start  with. 
This  resistor  value  wilt  vary  depending 
on  your  transistor.  Normally,  you 
should  start  with  a  high  value  resis- 
tance, say  50k  ohms,  and  adjust  lower 
until  you  read  1  mA  of  current.  Maxi- 
mum current  should  be  no  higher  than 
a  few  miiliamperes.  I  use  a  24-volt 
power  supply  with  two  10k  resistors  in 
series  with  my  transistor  and  draw  2 


miiliamperes  of  current.  The  second 
10k  resistor  originally  was  a  pot  for 
best  adjustment  but  it  works  well  with 
the  fixed  resistor  for  miniature  size. 

Figure  3  shows  a  modified  circuit  for 
better  high  frequency  response.  I 
haven't  experimented  with  this  circuit 
yet  but  it  might  be  interesting  to  try.  It 
is  supposed  to  provide  higher  frequen- 
cy noise  output  than  Figure  2  by  lifting 
the  diode  anode  end  (our  emitter)  from 
ground  and  terminating  it  in  50  ohms. 
The  RF  output  is  directly  fed  from  this 
point,  I  prefer  the  first  circuit  (Figure  2) 
for  DC  isolation  and  simplicity  reasons. 
The  transistor  used  in  either  circuit  is 
the  Avantek  AT-42085,  which  has  a 
frequency  rating  good  to  6  GHz.  If  you 
can't  locate  a  device,  I  will  provide  a  kit 
of  parts  including  several  Avantek  tran- 
sistors and  the  resistors  and  a  chip  ca- 
pacitor. You  will  have  to  come  up  with 
your  own  coaxial  connector,  By  the 
way,  the  SMA  connector  is  not  Ihe  only 
one  that  can  be  used;  even  a  type  "N" 
is  suitable— it's  larger  but  works  quite 
well.  Cost  of  the  parts  kit  is  $7  post- 
paid, (Note  that  any  microwave  npn 
device  will  work  in  this  circuit:  its  the 
high  frequency  junction,  base  to  emit- 
ter, that  gels  the  job  done  here). 

Well,  that's  It  for  this  month,  next 
month  I  plan  to  cover  packaged  mixers 
in  general.  As  always  I  will  be  glad  to 
answer  questions  concerning  this  and 
similar  topics.  Please  include  an  SASE 
for  a  prompt  response.  73  Chuck 
WB61GR 


00 

Chip  only 

. , 

Bare  chip  only 

04 

0.145  plastic 

Low-cost  plastic  pk. 

10 

100  mil. 

Hermetically-sealed  hi -ret,  pk. 

11 

SOT-143 

Surface  mount  SOTO 43  pic 

35 

Micro-X 

Moderate-cost  microstrip 

36 

Micro- X 

Cost  effective  microstrip 

50 

50  mil. 

Hermetically-sealed  hi- re  I.  pk. 

70 

70  miL 

Hermetically-sealed  hi-rel,  pk 

84 

0.085  plastic 

Low-cost  plastic  pk. 

65 

0.085  plastic 

Low-cost  plastic  pk. 

66 

0.086  plastic 

Low-cost  surface  mount  pk. 

Table  1.  Package  types  and  case  styles  (fast  two  digits  only)  of  Avantek  devices. 
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Uda  tes 


Number  25  on  your  Feedback  card 


Packet  on  the  Mac 

(Update  on  fast  month's  Update  . , . 

the  saga  continues.) 

Refer  to  the  above  article  on  page 
8  of  the  October  1992  issue.  Although 
the  update  of  the  parts  placement  dia- 
gram (see  Rgure  2  m  the  December 
'92  Updates  section)  now  has  the 
coned  hookup  points  (shown  in  blue 
instead  of  red  as  indicated  in  the  cap- 
tion) P  the  parts  placement  overlay  is 
incorrect  due  to  a  printing  error  The 
parts  placement  overlay  was  inadver- 
tantly shifted  down  in  last  month's  di- 
agram. See  Figure  1  in  this  column 
for  the  correct  (and  hopefully  final) 
parts  placement  drag  ram. 


Baby  Loopy 

Refer  to  the  above  article  on  page 
34  of  the  October  1992  issue.  The 
formula  that  reads 


19  lums  (3.14)' 

T9hraf3.T4)g 

IZinchesffL. 

is  the  coil  diameter  in  inches. 


9.<M  fee*  should  read  as 


fc*4teet,TTie  value  of  2 


A  2  Meter  FET  Amplifier  for  Your 
Handheld 

Refer  to  the  above  article  en  page 
20  of  the  October  1992  issue-  The 
schematic  diagram  and  the  parts  list 
shows  the  value  for  RFC1  and  RFC2 


KB  i 


H4M 


-d 


''}  ■  A 


~0     _ 


j3)- 


Figure  t  The  corrected  (and  hopefully  final)  parts  placement  diagram  of  the  Pack- 
etMac  Modem  showing  the  jumper  wires  as  well  as  the  new  pad  assignments 
(shown  in  red}.  Using  these  new  pad  assignments,  just  follow  the  wiring  hookup 
chart  in  Figure  4  in  the  original  article  for  the  proper  connections. 


Figure  2.  Updated  pans  placement  diagram  for  mA  2  Meter  FET  Amplifier  for  Your 
HT.W  The  MRF  137  transistor  is  configured  in  such  a  way  that  it  will  not  fit  readily 
on  the  PC  board  shown  in  tfw?  artide.  There  are  two  ways  to  fix  this.  One  is  to 
bend  the  transistor  leads  and  squeeze  them  through  the  mounting  hole.  A  better 
approach  is  to  cut  away  openings  in  the  board  at  45  degrees  to  the  source  and 
gate  and  at  45  degrees  to  the  other  source  and  drain  as  shown  here.  1/4"  wide  by 
3/6"  long  cutaways  probably  wilt  be  sufficient  Also  note  that  if  a  chip  cap  is  used 
for  C5  on  the  board,  a  lead  wilt  have  to  be  run  from  the  cap  to  the  foil  in  order  to 
make  a  connection  to  the  diodes. 


reversed.  RFC1  should  be  20  turns  of 
f  16  wireP  0.3  inch  diameter.  RFC2 
should  be  a  100  uH  choke. 

The  following  changes  to  improve 
the  amplifier's  performance  have  been 
sent  in  by  the  author:  The  diodes  on 
the  output  (D5  and  D6)  get  hot;  putting 
two  other  diodes  in  parallel  with  D5 
and  D6  will  solve  this  problem  and  in- 
crease the  power  output  Communica- 
tions Concepts,  Inc.  is  a  source  of 
many  of  the  parts  for  this  amplifier.  You 
can  reach  them  at  508  MilJstone  Dr.. 
Xeniat  OH  45385;  Tel:  (513)  426-8600, 
For  CI  and  C12.  use  an  ARCO  406; 
For  C2  and  C4,  use  an  ARCO  403  and 
404  respectively.  C3  calls  for  a  56  pF 
Unelco  capacitor  and  C5  uses  a  680 
pF  chip  cap.  Adding  C13  (0.01  uF  chip 
capacitor)  in  parallel  with  C8  appears 


to  improve  the  amplifier's  performance. 
RFC2  can  be  replaced  with  a  Fenox- 
cube  VK-200-1074B  choke. 

If  you  still  cannot  get  the  rated 
power  out  of  the  amplifier,  try  putting 
a  144  MHz  signal  into  it.  Adjust  the 
timmer  capacitors  and  R3  for  maxi- 
mum output  and  record  it.  Then  send 
a  143  MHz  signal  into  the  amplifier 
and  repeat  the  procedure.  If  you  get 
more  power  out  at  148  MHz,  then  the 
amplifier  is  resonant  above  the  2  me- 
ter band.  Try  replacing  L1  and  L3  (or 
both)  with  coils  that  are  a  quarter-turn 
longer  than  the  original  ones.  Keep 
experimenting  until  maximum  power 
is  obtained.  Conversely,  if  you  have 
more  power  output  on  144  M Hi,  then 
you  should  shorten  one  of  more  of  the 
above  coils. 
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OTMF  muting 

Inletligenl  I  O'er 

Auxiliary  outputs 

Easy  to  Interface 

Alarm  monitor  input 

Tetanttry  response  too** 

Low  power  CMOS,  22ma  @  I2v 

Detailed  apptcation  manual 

Programmable  COS  potanttet 
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Simplex  Repeater  System 
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Handle  Talkie  ready  -  Plugs  into  spK/mic  jacks 

32  or  65  Second  operation    -  32K  bit  operation 
2  mode  operation.    Announce  or  Repeater 

-  Commerciat  quality  3.2  kHz  pass  band 

-  Emergency  coordination  tests  and  drills 

-  Oub  meetings  announcements 
-Temporary  repeater  serves 

-  Range  extenders 

-  Great  lor  solar  powered 

-  Hkirvg,  fishing,  back  packing,  exploring 

-  Licensed  to  your  can 
■  Greal  wired  irrlo  your  mobile 
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ffs  Amazing  what  Simplex  ran  do  Better* 

US  Digital  Co  US  Money  Order  -  Prompt  Service 

380  Rougeau  Ave  Certified  Cheque  -  Prompt  Service 

Winnipeg.  MB.  Personal  Cheque.  Clearing  Time 

Canada  R2C4A2  phone  (204)  661-6659 


CIRCLE  146  ON  READER  SERVICE  CARD 


CIRCLE  190  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
HORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  leaching  software  from  GGTE  la  the 
moat  popular  In  trie  world— and  lor  good  reason. 
You'll  learn  quickest  with  the  most  modern  teaching 
methods— including  Famsworth  or  standard  code, 
on-screen  fissneards.  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time— in  12  easy  lessons 

Sneak  through  bothersome  plateau*  in  one  tenth  of 
a  word  per  minute  steps.  Or.  create  your  own  drill* 
and  play  them,  prim  them  and  save  them  to  disk* 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Get  the  software  the  ARRL  sella  and  usee  to  create 
their  practice  and  teat  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  lor  VE  exams  at  all  levels.  Morse 
Tutor  Is  great —Morse  Tutor  Advanced  Edition  is  even 
better —and  it's  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  QSTw  73 or  send  $29,95 

S3  S&H  {CA  residents  add  7. 75%  tax }  to: 

GGTE,  P.O.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92059 

Specify  5V4  or  3Va  Inch  disk 

(price  Includes  1  year  of  free  upgrades) 
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Barter  &  buy 


Number  26  on  your  Feedback  card 


Turn  your  old  ham  and  computer  gear  Into  cash  now.  Sure,  you  can  wart  for  a 
hamfest  to  try  and  dump  it  but  you  know  you'll  get  a  far  more  realistic  price  if  you 
have  it  out  where  100.000  active  ham  potential  buyers  can  see  rt  than  the  few  hun- 
dred local  hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage,  cellar 
and  closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too 
old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why  leave  it  for  your  wid- 
ow to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market,  Barter  'n'  Buy  costs  you  peanuts  (almost}— comes  to  35 
cents  a  word  for  Individual  (noncommercial)  ads  and  $1.00  a  word  for  commercial 
ads,  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest. 
There  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so, 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  num- 
ber. Include  a  check  or  your  credit  card  number  and  expiration,  [f  you're  placing  a 
commercial  ad,  include  an  additional  phone  number  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  dairy  newspaper,  so  figure  a  couple  months 
before  the  action  starts:  then  be  prepared,  II  you  get  too  many  calls,  you  priced  it 
low.  If  you  don't  get  many  calls,  too  high. 

So  get  busy  Blow  the  dust  off,  check  everything  out,  make  sure  It  still  works 
right  and  maybe  you  can  help  make  a  ham  sure  it  still  works  right  and  maybe  you 
can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that  rig  you're  not 
using  now,  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small 
gear/parts  to  send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n*  Buy,  Sue  Cotoert,  70  Rt  202N, 
Peterborough  NH  03458  and  get  set  for  the  phone  calls. 


The  deadline  for  the  February  clas- 
sified ad  section  is  December  9, 
1992. 

SUPERFAST  MORSE  CODE  SU- 

PEREASY.  Subliminal  cassette.  $10, 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  supereasy  technique.  $10. 
Both  $17.  Moneyback  guarantee.  Free 
catalog:  SASE.  Bahrf  150-T4  Green- 
field, Bloomingdale  TL  601D&BNB221 

FINALLY  HEAR  THOSE  UNREAD- 
ABLE SIGNALS  buried  in  noise,  net- 
rodynes,  tuner-uppers.  The  REVOLU- 
TIONARY JPS  Audio  Filter  NlR-10. 
Digital  Signal  Processing,  DEEP  DIS- 
COUNTED: $329.95  DELIVERED 
continental  U.S.!  {elsewhere  $350),  Al- 
so, NF-60  DSP  Notch  Filter  ELIMI- 
NATES MULTIPLE  NOISE  TONES, 
discounted  at  Si 39.50  delivered!,  see 
3/92  73  Mag,  REVOLUTIONARY 
WIRE,  "FLEX-WEAVE"  Tm  168 
strand  #14  hybrid  wire  rope,  $36.95  for 
275'  min.  DELIVERED  contUS,  Coax, 
etc.,  Catalog:  $100.  Authorized  deal- 
er: DAVIS  RF  Co..  POS  230-SR, 
Carlisle  MA  01741.  24-HOUR  OR- 
DERS: 1-800-484^002.  CODE:  1356, 
FAX:  508-369*1738,  BNB254 

MOST  complete  and  comprehensive- 
resistor  color  code  identification  chart- 
coi!  winding  data  chart  -L,  C,  F  noma- 
graph-  capacitor  decipher  chart.  Stop 
mystery  of  com  port  el  identification. 
Post  charts  at  work  bench  for  quick 
component  identification.  Specify  re- 
quired chart,  each  chart  $3.00  all  for 
$10.00.  Send  payment  to  TMS  ELEC- 
TRO-DATA INC.,  4906  S.E.  Mills, 
Lawton  OK  73501 .  BNB255 

QRP  KITS  IN  CANADA!  CYV 
Transceivers.  Receivers,  Morse  Keys, 
and  more,  Details:  XQ  RADIO  KITS," 
Box  1546.  Bradford,  Ontario.  L3Z-2B8 
CANADA,  (4lG)-?75-9119.     BNB433 


QSL  CARDS-  Look  good  with  top 
quality  printing,  Choose  standard  do- 
signs  or  fully  customized  cards.  Re- 
quest free  brochure,  samples  (stamps 
appreciated)  from  Chester  QSLs,  310 
Commercial,  Dept.  A.  Emporia  KS 
66801.  FAX  (31 6)  342-4705.  BNB434 

CLUBS  or  INDIVIDUAL  MEMBERS: 
BUY  WHOLESALE  WIRE  ANTENNA 
PARTS,  coax,  ladder  line,  JPS  DSP 
AUDIO  and  NOTCH  FILTERS,  Dacron 
rope.  FLEX-WEAVE"  Tm  hybrid  wire 
nope.  Chartered  clubs  or  two  or  more 
members  qualify,  DAVIS  RF  Co+t  1- 

800^84^002.  CODE  1356,  BNB557 

COAX,  GROUND  RADIAL  WIRE, 
OPEN  WIRE  LINE,  DACRON  ROPE: 

WHY  RISK  FAILURES  with  aerial  sup- 
ports? Strong,  high  UV  resistant,  non- 
stretch  braided  Dacron.  3/32*:  S.04^ft 
(260  lb  lest);  3/16"  $.095/ft  (770  lbs}; 
5/16":  $+145/ft  (1775  lbs).  50  foot  incre- 
ments. Add  $4.95  shipping^  (contUS+ 
Canada  $7,95).  NOTE:  Add  $1,50  if 
spooled.  Counterweights,  B&W  A1-5 
polymer  (1000  lb)  4"  insulators  DIS- 
COUNTED: $  2.49  ea.  Catalog:  DAVIS 
RF  Co.,  POB  230-SR,  Carlisle  MA 
01741.  24  HOURS:  1  -800-404-4002, 
CODE  1356.  BNB562 

RIG  REPAIR  by  20-year  ham.  Fast, 
reasonable.  Skip  Withrow.  5404  S 
Walden  Street,  Aurora  CO  80015, 
(303)  633-0997.  BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY 

480  RESOLUTION.  256  gray  levels, 
SS9.98.  Demo  disk,  $3.  Information, 
$1,  Colorburst,  Box  3091  r  Nashua  NH 
03061.  BNB703 

ROSS  SSSS  NEW  January  (ONLY): 
KENWOOD  R-2000  $620.00,  R-50O0 
$840.00,  VFO  700  $150-00,  ICOM  900 
$400.00,  229A  $340.00,  471H 
$900.00,     KANTRONICS     KPC-3 


$106.00.  AMTORSOFT  VIC.20 
S40.00,  INTERFACE  $70.00.  BIRD 
500A  $50.00  SOB  $56.00,  4304 
$290.00,  500  FT  RG*213  $150,00,  AL- 
LIANCE HD-73  $153.00,  U-105 
$52.00  ALL  LIMITED  TIME  OFFERS. 
OVER  9.037  ham-related  items  in 
stock  tor  immediate  shipment.  Mention 
ad.  Prices  cash,  F.Q.B.  Preston. 
HOURS  TUESDAY-FRIDAY  9:00  TO 
6:00,  9:00-2:00  P.M.  MONDAYS, 
CLOSED  SATURDAY  &  SUNDAY, 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  PRESTON  ID  83263. 
(208)  852-0830.  BNB707 

GIANT  SOLAR  PANELS  $44.00  EA! 
Excellent  Phces/Solar  Equipment/ Ac- 
cessories. Free  Information/Send 
Stamped  Envelope,  Catalog  $3,00.  To: 
Quad  Energy,  RO.  Box  690073,  Hous- 
ton TX  77269.  (713)  893-0313. 

BNB715 

SIMPLEX  REPEATERS  $149.00!  We 

manufacture  them  ourselves.  Quad 
Energy.  (713)  893-0313.        BNB716 

ELECTRON  TUBES:  All  types  and 
sizes.  Transmitting,  receiving,  mi- 
crowave ,  .  -  Large  inventory  =  same 
day  shipping.  Daily  Electronics.  10914 
NE  39th  ST.  Suite  B^6,  Vancouver,  WA 
98662.  (60O>  346-6667  or  (206)  896- 
8856,  BNB719 

WE  HAVE  IT!  AEAh  Astron,  Bencher, 
Butternut,  Callbook.  Comet,  Diamond, 
Hustler,  Kantronics,  Lars  en  Antennas, 
MFJ.  Radio  Shack,  Smiley,  antennas, 
Valor  antennas,  and  more.  Small  town 
service  with  discount  prices.  Dandys, 
120  N.  Washington,  Wellington  KS 
67152,  (316)  326-6314.  BNB722 

MINIATURE  POLICE  RADAR 
TRANSMITTER  one  rmle  range,  $41 
assembled,  $31.00  kit,  (219)  489- 
171K  RO.  Box  80096,  Fort  Wayne  IN 
46898,  BNB725 

HAM  RADIO  REPAIR— Prompt 
service.  ROBERT  HALL  ELECTRON- 
ICS. 1660  McKee  Rd.,  Suite  A,  San 
Jose  CA  95116,  (408)  729-8200, 

BNB751 

WANTED:  MILITARY  SURPLUS 
RADIO  EQUIPMENT.  We  need  ARC- 
159,  ARC-164,  ARC-186,  URC-110 
Transceivers.  Top  dollar  paid  or  trade 
for  new  amateur  gear.  Write  or  phone 
Bill  Slep  704-524-7519.  SLEP  ELEC- 
TRONICS COMPANY,  Box  100,  Otto 
NO  28763-0100.  BNB756 

AMATEUR  RADIO  SERVICE:  Com- 
plete repair  facility.  15  years  communi- 
cations repair  experience,  Special 
service  needs?  No  problem.  Give  us  a 
call.  Compassionate  rates.  HAM- 
SERV,  1720  Grand  Ave.,  Waukegan 
IL  60085.  (708)  336-2064  (Dean) 
or  Votcemaif  at  (70S)  580-2034. 

BNB760 


THERMOGRAPHED  CARDS!  Raised 
print  QSLs  at  flat  printing  prices.  Sam- 
ples: Phone  (817)  461-6443  or  write: 
W5YI  Group,  Box  565101,  Dallas  TX 
75356.  BNB761 

WANTED;  HAM  EQUIPMENT  AND 
OTHER  PROPERTY.  The  Radio  Club 
of  Junior  High  School  22  NYC,  Inc.  is 
nol  only  the  Big  Apple's  largest  Ham 
club  but  also  the  nations  only  lull  time 
non-profit  organization  working  to  get 
Ham  Radio  Into  schools  around  the 
country  as  a  theme  for  teaching  using 
our  EDUCOM-Education  Thru  Com- 
munlcatiort*program.  Send  your  radio 
to  school.  Your  donated  amateur  or  re- 
lated equipment,  which  wiH  be  picked 
up  or  shipping  arranged,  means  a  tax 
deduction  to  the  full  extent  of  the  law 
for  you  as  we  are  an  IRS  501  (c)  (3} 
charity  in  our  twelfth  year  of  service. 
Your  help  will  also  mean  a  whole  new 
world  of  educational  opportunity  for 
children  around  the  country.  Radios 
you  can  write  off,  kids  you  can't. 
Please,  write  the  "22  Crew*  today: 
The  RC  Ot  JHS  22,  POB  1052,  New 
York  NY  10002,  Round  the  clock  tele- 
phone (516)  674^1072  and  FAX  (516) 
674-9600,  Young  people,  nationwide, 
can  get  high  on  Ham  Radio  with  your 
help.  Meet  lis  On  the  WB2JKJ  CLASS- 
ROOM NET:  7.238  MHz.  1200-1330 
UTC  and  21.395  MHz.  1400-2000 
dally.  BNB762 

SOLAR  POWERED  HAMS!  The 

Sunswitch  is  a  charge  controller  to 
protect  your  batteries  from  over 
charge.  Power  MOSFETs  are  used,  no 
relays!  Assembled  tuned  and  tested 
$39.95  plus  $2,50  shipping.  Sunlight 
Energy  Systems,  2225  Mayflower 
NWT  Masslllon  OH  44647.       BNB774 

MILITARY  MONITORING  ANTEN- 
NAS: broadband  VHF/UHF  discones* 
biconicals,  satcom  types,  30-I000mc 
shipboard  construction,  Np  conneo 
tors,  satcom  preamps.  antenna  multi- 
coupiers<  cables,  accessories.  (419) 
736*2249.  BNB813 

FREE  SHAREWARE  AND  HAM  CAT- 
ALOG for  IBM  or  CoCo  Morse  code 
computer  interlaces.  $49.95,  Dynamic 
Electronics,  Box  896,  Hartselle  AL 
35640 .  205-773-2758.  B  N  B8 1 5 

PRINTER  FOR  SALE:  Vic  1525,  very 
tow  useage.  with  stand.  $130,  Klaus 
Spies.  POO  48185.  NHes  IL  60714- 
0185.  BNB820 

EASYTERM  tor  fun  control  of  the  PK- 
232  and  Kenwood  Digital  Radios.  This 
sophisticated  fow  cost  ($29.95)  pro- 
gram includes  a  30  page  manual.  For 
more  information  call  1-800-336-7796 
any  time*  BNB823 

FOR  SALE:  Collection  of  15  disks  of 
Shareware  software  for  Ham,  elec- 
tronic design,  antenna  design  and 
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circuit  element  design,  All  disks  are 
for  Ihe  PC/MS  DOS.  Send  $39.95  & 
$5.00  for  Handling,  KC4CIQ,  213 
Hotly  Ave.,  So.  Pittsburg  TN  37380. 

BNB824 

SEIZED  GOODS,  radios,  stereos, 
computers,  and  more  by  FBI.  IRS. 
dea.  Available  your  area  now.  Call 
1-800-338-33S8  ext,  C-6223. 

BNB826 

HENRY  RADIO  3K  CLASSIC  AMPLI- 
FIER 3.5  30MHz,  AMP  is  in  showroom 
condition,  11/2  years  old,  all  reason- 
able offers  considered,  original  cost 
$2,700.  If  purchased,  you  must  ar- 
range shipping  or  pick  up>  Call  401- 
272-4916.  BNB828 

CUSTOM  BEAM  HEADINGS,  33  75 
postpaid.  F.  Aden,  N7SOK,  4096  Mar- 
eia  Place,  Boise  ID  63704.     BNB830 

DIGITAL  SWR  and  POWER  METER, 
Assemble,  Kit,  or  Plans,  with  Alarm 
and  Set  Points.FREE  information. 
RUPP  ELECTRONICS,  5403  West- 
breeze,  Fort  Wayne  IN  46804.  219- 
432-3049.  BNB&31 

R-390-A  SERVICE:  module  repair  to 
complete  remanufacture,  cosmetic 
restoration,  20  years  experience,  ex- 
pert service,  1-week  turnaround.  Very 
reasonable,  any  condition  accepted. 
{419)  726-2240.  BNB834 

FCC     COMMERCIAL     LICENSE 

PREPARATION  RADIOTELEPHONE- 
RADIOTELEGRAPH.  Latest  home 
study  fast  easy  audio  video.FREE  de- 
tails WPT  Publications  1-800^800- 
7588.  BWB840 

PRINTED  CIRCUrT  BOARDS-etched. 
drilled,  tin-plated.  Single  sided 
$1.25/sq.  tnch.  No  setup  charge.  Send 
negative  or  artwork  ($1 O00  for  nega- 
tive). We  can  generate  artwork  from 
your  schematic,  CHELCO  ELEC- 
TRONICS. 61  Water  St.  Mayville  NY 
1 4757  1  -800-388-6521 .  B  N  B842 

CUBAN  FOOD  RECIPE  BOOKLET. 

Black  Beans,  Yellow  Rice,  Picadilio. 
Ropa  Vieja,  more,  S5,oo  Postpaid. 
Ken  Merrill,  10234  SW  55th  Lane. 
Gainsville  FL  32608,  B  N  B870 

NEVER  BEFORE1  20,000  shareware 
programs  on  three  CD-ROM  discs. 
S69  plus  S5  shipping.  Including  many 
useful  ham  programs.  Amazing  value! 
Dealers  wanted!  Crosiey,  Box  276G, 

AJburg  VT  05440.  (514)  739-9328. 

BNB871 

K8XF  TELEGRAPH  KEYS  IMPORT 
COMPANY.  Hi-Mound's  remarkable 
quality,  superior  constructed,  effortless 
handling,  affordably  priced  keys.  MK- 
705  Iambic  dual  paddle,  HK-702 
Handkey,  BK-100  Bug,  Flyer,  SAS.E, 
appreciated.  K8XF,  9929  Fox  Squirrel, 


Newport  Ricbey  FL  34654.     BNB873 

FREE  Ham  BBS.  317-742-2214. 

BNB899 

AMATEUR   RADIO   REPAIR!!   All 

makes  &  models  maximum  labor  per 
unit,  $80.00.  TELO  (Dan),  1302  S.  U> 
lands  Dr.,  Camano  Island  WA  98292, 
(206)  387-3558.  BNB900 

R  390-A  SQUELCH  MODIFICATION: 
small  external  add-on  module,  super 
sensitive,  works  great  on  AM  and 
SSB,  15  minute  installation,  instruc- 
tions included.  $25.00.  (419)  726- 
2249.  BNB906 

WANTED:  BUY  &  SELL  All  types  of 
Electron  Tubes.  Call  toft  free  1  (800) 
421-9397  or  1  (612)  429-9397.  C  &  N 
Electronics,  Harold  Bramstedt.  6104 
Egg  Lake  Road,  Hugo  MN  55038. 

BNB915 

ESTATE  SALE:  Wilton,  CT— Rohn 
HDBX  48  FT-  Tower  Tri  Band  plus  40, 
11  EL  on  144  &  440,  tri-Band  vert.  2- 
220-440.  Comes  complete  with  175 
FT.  Dipole  on  two  acres,  Cul-De-Sac, 
and  5  forms,  3-1/2  baths.  400SF  fin- 
ished shack  (over  2  car  garage)  2FP, 
2  outbldgs,  attached  GrnhseT  exquisite 
gardens,  stone  walls,  new  kitch,  HWD 
Firs,  new  furnace,  fresh  paint  in/out, 
new  roof,  new  driveway.  Ready  to  go. 
Priced  at  $587 1 500  well  below  peak 
value,  surviving  spouse  is  moving  on. 
CONTACT  KA1AIA  at  (203)  762-S378. 

BNB916 

COMMODORE  64  HAM  PRO- 
GRAMS^ disk  sides  over  200  Ham 
programs  $16.95./$.29  stamp  gets  un- 
usual software  catalog  of  Utilities, 
Games,  Adult  and  British  Disks. 
Home-Spun  Software.  Box  1D64-BB, 
Estero  FL  33928.  BNB917 

HEATHKIT  SB-640  REMOTE  VFO 
WANTED.  Shane,  WB2WPM  (716) 
675-5797,  BNB921 

44'  TELESCOPING  TOWER,  W/10" 
pole  ext.  crank-up  needs  cable,  $1500 
value,  make  offer.  Bruce  617-859- 
8261.  BNB922 

WANTED*  Used  OSLs.  Callsigns 
cross-reference  historical  research 
compilation/preservation.  Send  to: 
QHR,  K4CLA  562-B  Oak,  Lexington 
SC  29073-9059.  1-803-356-3454. 

BNB923 

WANTED  Shure  520  SL  and  Astatic 
JT30  microphones.  Don  Collins  836 
Cleveland  St.  Belort  Wl  53511.  (608) 
365-6681.  BNB924 

WANTED:  A  used  2m  Base  transceiv- 
er capable  of  Packet  &  Phone.  Must 
be  between  $100-200.  209-966-6102 
(1:00  PM-11:Q0  PM-PST)  Please. 

BNB925 


SPEAKER/ENCLOSURES!  For  home 
project,  QRP  rig.  code  osc,  etc.  3" 
speaker  inside  and  room  for  3X5  PCB. 
New  in  box,  phone  surplus  beige 
with  silver  front.  US  $6.00  each 
check  or  M.O.  includes  US  shipping. 
Ted/K5KJXt  Box  47009.  Tulsa  OK 
74147.  BNB926 

INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT. Send  postage  stamp  for  list. 
Jim  Brady  WA4DSO,  3037  Audrey 
DR. ,  Gastonia  NC  28054,       BN  B927 

MILITARY  LANDROVER  COMM 
TRUCK  great  for  field  day,  2BV  100A 
alternator  28  to  110V  400HZ  MG. 
Runs  on  unleaded  with  many  new  & 
used  spare  parts  $4500.  Joel,  5 
Steams  Rd..  Amherst  NH  03031.  603- 
673-3535-  BNB928 

USED  &  NEW  AMATEUR  RADIO, 
SWL  AND  SCANNERS,  We  buy,  sell, 
consign,  and  trade.  All  of  our  used 

equipment  has  30  day  guarantee. 
Western  Pennsylvania's  newest 
Amateur  radio  supplier,  FOR  HAMS 
ONLY.  412-825-9450.  Robb  KE3EE. 

BNB920 

RADIO  REPAIR  Amateur  and  com- 
mercial, professional  work.  Fred  Fish- 
er WF9Q,  6866  W.  River  Rd.,  South 
Whitley  IN  46787.  (219)  723-4435. 

BNB930 

LITHIUM  BATTERY  PACKS:  15V, 

15AH;  high  amperage  output.  Light 
weight  {2.06  lbs.)  $12,50  ea.,  case 
Of  12  ®  S130.00.  3V.  7.5AH  ~D' 
cells  5  ®  $10.00.  S  &  G  Electronic, 
618  S.  62nd  SL,  Philadelphia  PA 
19143.  S.A.S.E.  21 5-474-7663, 

BNB  931 

DISCOUNT  HAM  SUPPLIES,  Hi  bat- 
teries, antennas,  rig  mounts,  books, 
more.  Free  catalog.  Dept  10,  Custom 
Auto  Radio.  660  Arsenal  SL,  Water- 
town  MA  021 72.  BNB932 

SUPER  QRP  CW  TRANSMtTTERS- 
air  ready!  Best  global  value/lowest 
cosL  Fixed,  portable,  beacon,  balloon, 
hunts.  Ryan  Communications,  111-E 
Camelot  Rd,,  Portersville  PA  16051, 
USA.  (412)  368-3859.  BNB033 

WORLD      BAND      SHORTWAVE 

TRANSMITTERS  to  1kW  for  export. 
Utility  and  broadcast  service.  Ryan 
Communications,  111-E  Camelot  Rd,T 
Portersville  PA  16051.  USA,  (412) 
368-3859.  BNB934 

HIGH  SURGE  DC-120VAC  INVERT* 
ERS,  top  grade,  yet  affordable.  Ryan 
Communications,  111-E  Camelot  Rd., 
Portersville  PA  16051,  USA.  (412) 
368-3859.  BNB935 

AMIGA,  MACINTOSH,  ATARI 
ST/XL/XE  Amateur  Radio  and  elec- 


tronics PD  software,  $4.00  per  disk. 
Send  2  stamp  SASE  for  catalog. 
Specify  which  computer!  KD-ware, 
Box  1646,  Orange  Park,  FL  32067- 
1646.  BNB965 

WEATHER  INSTRUMENTS  Digital 
and  Traditional.  Call  for  catalog.  The 
Wealher  Station,  1-800-666-7014. 

BNB966 

COMPONENTS  FOR  QRPERS, 
HOMBREWERS  AND  HOBBYISTS. 

Great  selection  and  great  prices  large 
SASE  to  KA7QJY,  COMPONENTS, 
Box  3893,  Logan  UT  84323.  801-563- 
5173.  BNB967 

SURPLUS  Huge  quantities.  Lowest 
prices  in  America!  Dealers  wanted. 
Catalogs  $3.  SURPLUS  TRADERS, 
Box  276Ar  Alburg  VT  05440.  BNB985 

486SX  COMPUTER  FOR  HAMS!  PC 
compatible  computer  already  loaded 
lor  the  ham  station,  windows  3.1, 
packet,  MUF.  Utilities,  and  logging  pro- 
grams already  loaded,  burned  in  and 
ready  to  use  with  your  ham  station. 
For  info  wnte  or  call;  Reeves  Comput- 
ing Services.  708  Flagler  Ln.  Redondo 
Beach.  CA  90278.  (310)  372-0175. 

BNB986 

1  BUY  ELECTRON  (VACUUM) 
TUBES  Magnetrons,  Klystrons,  Planar 
Triodes,  etc..  Jeremy  Madvin  at  the 
Vacuum  Tube  Exchange.  (800)  995- 
TUBE  or  lax  at  (800)  995-6851 . 

BNB987 

PICTURE  QSL  CARDS  of  your  shack, 
etc,  from  your  photo  or  black  ink 
artwork.  500  $28,00,  1,000  $44.50. 
Also  non -picture  cards.  Custom  print- 
ed cards,  send  specifications  for 
estimate.  Send  2  Stamps  for  illus- 
trated literature.  Generous  sample 
kit  $2.00.  half  pound  of  samples 
$3.00.  Raum's  RD2,  8617  Orchard 
Road,  Coopersburg  PA  18036. 

BNB988 

PRINTED  CIRCUIT  BOARDS.  Plated, 
etched  and  machined  to  your  design. 
Small  runs  OK.  Call  or  write:  SHORE 
PRINTED  CIRCUITS,  36  Falrview  Av- 
enue, Little  Silver  NJ  07739.  (908) 
747-6300.  (800)  752-1574.  FAX  (90S) 
747-6301.  BNB9a9 

CELLULAR    HACKERS    BIBLE- 

$54.45,  Cellular  Programmers  Bible- 
$84.45,  Cable  Hackers  Vldeo-$39.95, 
Satellite  Hackers  Bible-556.95.  Scan- 
ner Hackers  Bible-$34.45.  TELE- 
CODE,  P.O.  Box  G426-RF,  Yuma  A2 
85366-6426.  BNB993 

VIDEOCIPHER/SATELLITE/SCAN- 
NER/CABLE/AMATEUR/CELLULAR. 

Repair  Manuals.  Modification  Books  & 
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AC/DC  lumlumcnlals,  SSB,  antennas,  amplincr^.  power  supplies,  and  tnorc. 
$29.50  hard  cover  only. 

D2B1Q  Heath  Nostalgia   h%  7em  FerdM  KXTP  a  brief  hiMory  of  the 
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03M223  US  Hillary  Communications  (Par  S: 
pan  complete*  the  vast  overall  trensEncy  tin  of  US  \t:i  - 
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datc  2*  (?p  ilt,»? 

€7fl20  A  Radio  Journal  1912-1940  fty  Ross  Rtmukcr 
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11EE06  Guide  to  Entbassy  Espionage  Communi- 
calions    'u  Ton  \  wuti  k^M'S  Candid  and  probing  en 
tminabon  of  worldwide  embassy  and  <  Pieced j  espionage 
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updale  and  augment  the  frequency  livts  published  in  the 
Aeronautical  Com  mimical  i  tins  Handhitok-HF  Edition, 
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VIS  Study  Cards  Advance  tne  eas\  «ay  wub  VIS 
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ARQ194  Antenna  Compendium  Vol.  1  Material 
nn  verticals.  quadtu  kiops,  yagj.s,  reduced  size  anienna^k 
oaJitro.  Smith  Cham,  anicnna  rjoJanzarion,  and  inner 
ling  mbjeciv  StO.QQ 


AR2545  Antenna  Compendium  Vol.  2-2  paper* 
covenn$  vertical*,  jagis.  quids,  nwiuhand  and  broad- 
band sy  sirms.  antenna  selection,  and  much  more. 

Sum 

AR2626  Companion  Software  for  Antenna 
Compendium  Vol  2  S  1/4"  MS  DOS  (loppy.  S  HUM) 

AR0488  W1  FBs  Antenna  Notebook  by  Doux  De- 
ifjH  U7f fi  Get  ihe  dot  performance  me  of  unrtxrv- 
me  *ttc  antennas  and  tenicak.  timid  raner* and  SUE 
bridgei.  S^ifl 

AR0348  QRP  Notebook  ov  Doun  DeMaw  W1F8 
Presents  construction  projects  for  (he  QRP  operator. 
from  i  simple  1  *jit  trystaj-comrulled  transmitter  to 
marc  cornplei  transcci  va  designs.  S^50 

AR4141  wiFBs  Design  Notebook  M  a»iic  0* 

Wtfir  WlfB  This  ptam  lin^iii^f  hook  is  fitted  *nh 
ample  prtdiul  project*  that  Can  be  Hull  usinj  readily 

available  components  and  common  hind  lonK.  SlilQQ 

An 2200  Antenna  Impedance  Matching  hy  WH- 
fredN,  Caroti  Most  citttipreherisive  book  written  tm  us- 
mp  Smith  Chans  in  living  impedance  matchinu  proh- 
lemvi  15.00 

ARG4G2  Solid  State  Design  Check  MM* foot  ba- 
sic mJurounoo.  circuit  deiifms  and  aprlkjjtuwn:  dc- 
icriptiom  of  receiverv  iramrrutEen,.  pt»rr  *uppl*eiL 
and  leM  equipment.  S12.D0 

AR3290  Companion  Software  for  Weather 
Satellite  Handbook  5 1/4"  MS -DOS  Floppy,  siikuu 

AR3T93  Weather  Satellite  Handbook  (4th  Ed.) 
by  Dr  Ralph  Talari  WB&DQT  Hot  off  the  prew!  Ex- 
|»adcd  and  tensed  to  reflex  ;oda>  "s  *calhcT-fax  <olr  t- 
htc  tethnokicy .  S2QjQ0 

AR3291  Now  You're  Talking!;  Discover  the 
World  of  Ham  Radio.  Successor  to  ihe  immensely 


popular  Tune  in  the  World  with  Ham  Radio.  Covers 
everything  you  need  10  know  to  ram  your  first  Ama- 
teur Radio  license.  More  than  a  study  uuldc.  this  book 
*tl|  help  yoo  *elcct  equipment  for  tour  ham  radio  *ta* 
lion  and.  explain  hem  a>  wt  it  up— even  thing  joult 
need  id  knenv  |p  get  on  the  a*'  An  ARRL  Publication. 

vmm 

AR3292  Vour  introduction  to  Morse  Code: 
Practice  Cassettes  Comrninion  code  course  to  Nun 
You're  TdUkini,'?.  this  kit  includes  two  90  minute  cas- 
iciie  tapes.  Prepares  yon  I'or  the  5  WPM  Morse  code 
^vim  k*  eam  yen  Novice  |i«ftie  or  add  higl^freqtieft- 
q  TAoridvude  conmiioiratioas  privilege*  to  your  code- 
free  Tefhrucuui  Icense,  510.00 

A R Q43 7  ARRL  Repeater  Directory  1992-1993 
Over  19X100  lutings  with  djpipcaicr*,.  tundpians.  CTC- 
SS  rPMTMM  imt  Chan,  compilation  of  frequency  co- 
ofdinaton.  ARRL  special  service  clubs,  and  beacon 
liMtiws  from  14  MHa  la  24Q\  \l.  56.00 

AR1033  The  DlCC  Companioft  in  An  beanie* 
A*/5  spdh  nil  in  simpk.  sinigtoorward  terms  »tui 
>o«  nee4  w  he  t  v#ccessful  DXcr.  S4.00 

AR 1250  Log  Book— SpinJ  U^O 

ARA341  Interlerence  Handbook  Written  from  an 

RJTI  sleuth's  perspective,  ilis  experience  in  solving  in- 
tcrf'ctcncc  problemv.  $1100 

AR219?  ARRL  Data  Book  Valuable  lid  »  die  RF 
drhipi  engmeer,  lechnician.  radtn  ■naaear.  and  txpen- 
metier  Commnrth  u^ed  tahtes.  dun?;,  and  those  hard- 
io-nrmemher  ItiemuJ^v.  S 12-00 

AR29fiO  Transmission  Line  Transformers  (2nd 
Ed.)  r>>"  Dr.  Jerry  Sevizk  W2FMJ  Praclica!  designs  and 
vpecillu  inforpfljiioTi  oci  construcrino  techniques  imj 
voun;ev  of  mafertil.  More  deMgns  for  antenna  runcrt. 
hytmds.  and  for  ihe  VHF  and  LHF  bands.  Z72  pp. 


ARQ410  Yag*  Antenna  Design  Originally  pub- 
fished  as  a  sencs  m  Hum  Rmiin.  polished  and  expanded 

by  Dr.  Larson.  S  15.00 

AR2171  Hints  and  Kinks  Find  the  am^er  to  that 
tricky  problem  Ideas  for  setting  up  your  (car  for  com- 
fanabic-  efficicn!  operaDon.  £8.00 

AR3163  QRP  Classics  Coilection  of  article*  from 
last  1 5  sears  of  ARRL  publication*  on  building  re* 
ileiverv  Iran>n]i1ler>.  IransceivefK  accessories,  2SS  pp. 

S1ZI0 


ANTENNAS 


2CN1G3  The  Easy  Wire  Antenna  Handbook  in 
Dart  Jntram  A'-rTilJ  Get  out  your  roll  of  ui re  and 
voir  wjte  cullers,  ytm  are  ready  io  £0  u  ith  thi>  ae* 

practical  und  cjs>  to  undenttand  tnw;jk.  Gi\es  sou  *TI 
nt  the  necdcil  dmienMofl?*  for  a  full  range  of  eaisy  to 
build  and  erect  "sky  wtrcsi."  Covers  all  of  the  many 
types  of  wire  antennav  akuriG  uith  a  tin  nf  hi-,  antenna 
lecicts  and  "hott -to-<kr  helps.  S930 


UHF/VHF/PACKET\ 

09V11  The  Basic  Guide  to  VHF/UHF  Ham 
Radio  ,''■■  Eiiward  M,  Nttii  This  hixik  provides  j  first 
rate  mtroduction  to  life  on  the  16  and  \.25  meter 
bunds  a>  well  as  >J, }}.  and  70cm.  S*30 

01P22-2  Tne  Packet  Radio  Handbook  (2nd 
Ed.)  irj  Jdivathun  L  itayo  KRJT  Van  ewellent 
piece  of  uork.  Well  *onh  reading  for  both  the  evpe- 


05A95  £asy-op  Antennas  for  Radio  Listeners 
and  Hams  tu  U*^fd  M  Soil  Like  to  (earn  ho*  id 
coflstnacl  low  -cost  P  eisy  -lo-<fcct  ardennaj-?  £*±U'1j^ 

.•^riTi'jTr-jd.v  will  help  you.  Slfr-511 

01 A70  Practical  Antenna  Handbook  fry  Meph 
J  Carr  Design.  Ktild.  modify,  and  install  your  own 
aniennav  Out.  j  Itl-sesr  veteran  of  technical  writing. 
ha>  a  u»que  aluliry  io  pre«ot  ccunpfe^  tecboicaJ  con> 
icpt*  in  v  cas>  Htwundci^and  *  i> .  4 1 6  pp.  S3 1-51 


i> -Ik \d  2nd  the  new  puckeiccr  ..the  definitive  uiitdc  to 
Hftateur  packet  operai ion."  Gwyn  Reedy  WIBEL 
(Mi  $15.00 

2ON019  US.  Repeater  Mapoook  Ay  William 
Smith  S'&MQS  The  Guide  tor  navetmg  rad»  ama- 
feeurv  gives  you  repealer  frequent  mt-x.  and  locations  on 
easy  to  read  Mate  map.  Includes  all  SO  states,  and 
2Js-J^XfMH;  S»-»5 


BOOKS  FOR  BEGINNERS 


2QN01B  Technician  Class  License  Manual:  Hew 
No-Code  tn  Gi*tjtHi  H  nt  TTus  book  will  coser  esery  - 
thmg  you  need  to  become  a  Techn  .e ian  Clast  Kam . 
bvers  cud  ifucaion  and  art-^ej  on  the  cunniu?k*rt  is 
hwnd  hi  this  one  book  covering  ekmm  2  and  element 
M  qurstioo  ponlx  Gunkm  West  tells  you  ihe  ri^tit  an- 
swer and  then  e^pkins  in  detail  why  the  answer  is  cor- 
rect. Fully  illustrated  twl  frequency  chan  showing  priv- 
ileges, list  ol  examiners  and  an  FCC  Form  nlftappLka- 
PoilS*.W 

2W092  The  Wonderful  World  of  Ham  Radio  h* 
Rhhrni  SiiitmL  K&iJtS  Ttis  honk  adJressis  the  niea 

nu:  v«rr.c'r:ir^  •—-!;.  deaf,  and  fur,  be  •Tmen  b  -riUi^ 
dure  ynurijL  pn  >plc  to  amateur  radio,  Pkk  one  up  lor  ihe 
neu  ham  in  your  life,  S7.IS 

2QN1GQ  Electronics  Build  and  Leeru  (2nd  Ed,) 

h\  RA  Pt'tifald  tinmhints  thntn'  and  practice  so  thai  you 
i,an  'learn  by  doing,"  Full  coremuciion  dcuih  of  a  cir- 
■.■ai:  <kmominifijf  umi  thai  tv  ased  m  «ic*eifoem  chap- 
ters w  irtrk0iAe  cmflirKm  ekcuonk  cnmponeniv  Oe- 
saibes  how  these  companents  arc  buUl  up  unn  v*tfvi 
cmraits,  ovillalors.  mult^ibntori.  bistables.  and  kigic 
ctrcuiUi.  128  pp..  tM  prawn.  72  line  drau  mgs  SI  15(1 

2DN099  Digital  Electronics  Projects  tor  Begin- 
ners by  Owtn  Bi&hap  contains-  12  dijmal  elecrronJcl 
prukcts  suitable  for  the  beginner  to  build  with  the  mint- 


mum  of  equipment.  }7$  pp.,  56  line  drawings.  11130 

AR2073  Novice  Antenna  Notebook  A 
gVkJr  lo  ea^s  and  effecthe  antennas  and 
ouikl  S9 J0  An  ARRL  Publjcauori. 

AR2871  W1FB  s  Help  tor  New  Kama  M  Dt*uj>De- 

Wjh  U  IFS  Conipleie  for  die  new  turner.  E'lit  ^T^ethera 
-.i.ninii  .mj  i^u-t  oil  rhe  air.  ^Itl.nO  An  ARRL  I'libfication. 

A P 22 96  First  Steps  in  Radio  by  Doug  DeMaw 
U  ;7  H  Series  ui  QST  amcJev.  See  components  a&senv 
Ned  ink*  pracik  a  I  tircuiLs  and  f*^  the  cirzuit<  make  up 
«nr  radio  geat.  SS  M  An.  ARRL  FttbtcaucA 

20«02i  No  Coda  Ham  Radio  Education  Pack* 

agflt  Civnputer  Miftware  package.  Gear,  concise,  and 
easy  io  ufhjerujnd  This  package  includes  computer  aid- 
ed in  struct  ion  mttware  (IBM  compatible,!,  2<N)  pa^e 
Ham  Radio  Handbook*  and  complete  FCC  Part  97  Ama- 
teut  RaJm  njlcA  and  regulations.  No  prior  know  tedee  of 
ekvuunio  b  needed.  S2S.95 

20N022  Ham  Operaux  Education  Package 
0«no«eErsrrri«  are  contains  fi*e  IBM  compatible  *as 
with  ail  questions  Inr  all  licence  classes,  plus  ~kforse 
Academy"  aide  teaching  software  thai  Lakes  u>u  tnm\ 
0-20  wpni.  Eil  U  ml  ess  and  uncomplicated,  everything  if 
done  from  easy  iu  understand  menus.  Review  all  ifues- 
thins,  print  our  sample  tests  or  Lake  exams  administered 
nsit  at  the  computet  te  j  board.  %HLfS 


ARRL  License  Manuals  A[l  the  theory  you  need  io 
pass  your  test.  Complete  FCC  question  pool*  with 
answers. 

AR2375  TechniciaJi  Class  S6.00 

AR2383  General  Class  S6.00 

AR0 1 66  Ad vartced  C  Lass  56,00 

ARZ391  Brtra  Class  SJi.OO 

AR31B5  The  Satellite  Experimenter's  Hand- 
hook,  (2nd  Ed.)  by  Vortw  Davidtiff  K2UBC  Etpand- 
ed  and  revised,  dm  2*4  cdiikm  of  "Tbe  Sateilue  Eiper- 
Ementer  "s  Handbook'  is  your  gutde  to  using  and  de- 
signinp  sairilnes,  focft-tinf  on  those  hoik  by  and  for  me 
■■rinnronil  radio  amateur  community.  $20.00 

AR0477  Low  Band  Dxtng  How  to  meet  the  chal 
lenges  tif  lite  different  forms  of  I  oil,  Sfl,  and  4(f  tneter 
propagation  with  effective  antennae  equipment,  and 
operating  strategies.  SI 0,00 

AR24S6  FCC  Rule  Book  {0th  Ed.)  A  aimi  for 
every  active  radio  amateur.  $?,D0 

AR203Q  Your  Gattway  to  Packet  Radio  (2nd 
Ed.)  TeJJs  everyihing  ysiu  need  to  kno*  about  dm  pop- 
ular new  mode;  how  to  gel  started,  equipment  you 
need,  and  more.  5 1 2.00 


AR2103  Satellite  Anthology  The  latest  informa- 
cion  on  OSCAR s  9  ihmiph  U  as  well  an  the  RS  satel- 
lites, inform  j[  ion  on  me  use  of  digtial  modes+  tracking 
antennas,  RUDAK.  mjcrocpmpuier.  and  more:  %SM 

AR2S98  Space  Almanac  ,^jt  Anthony  R,  Curtis 
KJKXX  Captures  [he  breadvakinc  recent  news  from 
tpace.  Inctudes  enformanon  oft  Amateur  Radio  utrl- 
lites.  Find  almost  everything  aboui  man's  trip  to  the 
«iars,%Opp,W0.O0 

AR2DBG  Complete  DX  er  (2nd  Ed,)  bv Boh  Linker 
'AvKM  Leam  how  to  bunt  DX  and  obtain  hamVu>gei 
QSLcanb.SllOO 

AR2065  ARRL  Anterma  Book  The  ne«  16th  Edi- 
Uon  nrprcvm>  the  be^i  and  mosi  highly  regarded  mfor- 
mation  on  anienna  fundamentals,  transmission  lines, 
design,  and  construction  of  wire  antennas.  Cher  700 
pages, over  Wtt figures.  An  ARRL  Publicudon.  S2&QU 

AR3233  Morse  Code:  The  Essential  Language 
by  L  Fcitr  CanvA  Jr .  WS&tft  has  been  expanded  and 
fevued  in  da  2nd  eduirjn.  Ptut  Carron  detaiK  its  fact- 
rutmg  hision  as  well  as  sharing  jnctitaJ  L  ■■■■^  m- 
fonnation.  Rcniers  vrill  kam  how  v  handle  oVscresi 
calls  heard  not  ordy  Oil  the  hajnbvnd^  hul  on  marnime 
and  aircraft  frequencies.  Copyright  I  '^V I .  soficover.  An 
-ARRL  Publication.  $6.00 


CODE  TAPES 


Omt  anr*ff  to  At  uo-codt  brom-haka  is  to  mate  bW  auk  so  ampk  jo  lean  dus  a'sa  wQ-prohUm  Hemitk  aVe  moridt 
weg  radf  com*f—4f*i  cfihtmxnit  afhms  hm  jp^ifj  ifcnr  kratva  ata  amiwaj1  ar»  lawifur  n^n  //  j  ?dilMrt-pr\*1 
Mastpcofb  mrtUr  to  »*p  JaVncgi  tarXonrc  ttu^^sf^ndnKkaabmthrrrkmnemlinuGe^waaaTuwSMl- 
ler.  rVtipir  who  kaw  p*ea  up  &t  t*iket  code  eoutei  fmd  ihu  tme  Joes  ihe  fob  «  a  jiffy.  Gtaxx  ^tT  ****  Geaetal*  til 
abota  umt  Uu  the  Back  Breaker  a/ki  ytm'U  he  there  heftre  ytm  Intm  a  A  week  ibm&l  Jit  u  Worm/tx  2<l  wpm  ante  *(/■ 
mast  tavanabty  appear*  to  cause  irreparable,  irreversible,  permanent  brain  damage  Uncle  H-'uynf  anvpfi  m  responstittti' 
C/  whatever  for  aT>'tAi'/^f  that  happens  la  these  whu  are  fwAah  entmgk  to  use  the  i'tmra^eous  2ti  wpm  tape. 

73T05  "Genesis"  $5,95         73T1 3  "Back  Breaker"  S5.»5 

5  wont— This  beginning  tape,  fata  yog  rhmtigh  ihe        I**  »piir>— Code  grotaps  apain.  at  a  brisk  3  3+  Mpm 


26  tetter*.  10  numbers,  and  necessary  punctuation, 
complcle  with  practice  every  step  of  the  way.  The 
ease  of  leaminj  ghes  cnofidence  even  Jo  the  fur*  of 
heart. 

73TEM  "The  Stickler"  SS-95 

6+  wpra — This  is  the  practice  tape  for  those  who  sur- 
vived the  5  wpm  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses.  It  ts  comprised  of 
one  solid  how  of  code,  Qanciers  are  set  m,  \J 
and  spaced  at  5  wpm.  Code  imaups  are  erinier) 
dam  characters  sent  in  groups  of  fise — definitely  on 
memoniabbc! 


sto  youTl  be  really  at  case  »hec  you  ui  down  in  front 
of  a  saee(y-e>ed  volunteer  examiner  who  starts  send- 
ing you  plain  language  code  at  only  I J  per.  You' I) 
need  this  cttra  maF£in  to  overcome  the  sheer  pamc 
universal  in  motf  tesi  situations.  You've  come  this 
farjtodon/tgel  code  shy  now! ^^ 

73T2C  u  Cdura  geou  s  S5,95 

20+  wpm— GMgraiulaitons!  Okay,  (he  chajlentx  of 
code  is  what's  gotten  sou  this  fir,  no  don't  quiz  now. 
Co  for  the  extra  ciara  license.  We  send  the  code  faster 
tton  30  per.  it's  like  wearing  lead  weights  on  your 
feet  when  you  run:  You'll  wonder  »hy  the 
ts  fending  JO  stowly! 


r 
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Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  lekphone,  or  fax.  All  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  deliver)'. 
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SHIPPING 
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Total 


SHIPPING 

U.S.  add  S300  mail  S4.0Q  UPS. 

Canada  add  $4,00  mall. 
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Telephone;  (603)  924-41 96     (800)  234^8458 
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Mail:  Uncte  Wayne's  Bookshelf,  70  Route  2Q2N, 
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Resolutions 

Its  resolution  time  again  That  once*a- 
year  chance  for  us  to  wipe  the  slate  a  lit- 
tle cfeaner,  and  try  to  improve  a  few  ar- 
eas of  our  lives.  Many  people  vow  to  eat 
less  (a  good  idea)  or  quit  smoking  (a 
great  idea)  or  to  spend  more  time  with 
their  families  (not  a  bad  idea,  either).  We 
hams  might  promise  ourselves  to  finally 
get  a  pacKet  station  set  up  or  put  up  that 
lower  we've  always  wanted,  participate  in 
more  public  service  activities  or  perhaps 
introduce  someone  to  amateur  radio, 

Organization^  too+  might  find  it  bene- 
ficial to  take  an  annual  look-see  at  them- 
selves and  maybe  fix  a  few  of  the  prob- 
lems that  sneak  into  any  organization. 
Since  I'm  sure  no  one  down  in  Ne wing- 
too  has  done  this  kind  of  aclrvtty  in  quite 
some  time  (decades  .  -  ,  about  seven- 
and-a-haif  of  them),  I  want  to  show  my 
undying  support  for  our  national  amateur 
radio  society  by  offering  some  New 
Year's  Resolutions  for  the  ARRL.  OK 
boysr  repeat  after  me  - . . 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  remember 
that  the  prosperity  of  the  amateur  radio 
service  is  our  goal,  and  that  by  ensuring 
the  future  of  amateur  radio  we  ensure  the 

future  of  the  ARRI .  not  the  other  way 

around, 

"We,  tlie  board,  officers  and  represen- 
tatives ol  me  ARRL,  resolve  to  remember 
that  the  majority  of  amateur  radio  opera- 
tors in  this  country  am  not  members  of 
our  esteemed  organization,  We  should 
also  keep  in  mind  that  the  figures  from 
the  last  year  or  so  indicate  that  new  li- 
censees are  staying  away  from  The 
League  by  the  bucketful  Perhaps  we 
should  leam  something  from  these  two 
facts. 

*We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  attract 
and  make  room  In  our  hobby  and  organi- 
zation for  individuals  who  are  other  than 
middle-aged,  white*  blue-collar,  male, 
contested  DXers  and  traffic  handlers. 
Maybe  our  ranks  would  actually  be  en- 
hanced by  seeking  out  and  welcoming 
those  of  other  sexes,  races,  ages  and 
operating  modes. 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL.  resolve  to  remember 
that  it  is  other  people's  money  that  keeps 
us  in  business,  and  that  we  have  a  re* 
sponsibilrty  to  spend  it  as  wisely  as  pos- 
sibie.  We  also  promise  to  give  our  mem- 
bers a  full  and  honest  accounting  this 
year  of  exactly  where  the  money  goes, 
without  hiding  expenditures  in  unidentifi- 
able line  items, 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  stop  tak- 
ing full  credit  for  anything  and  everything 
that  happens  in  amateur  radio.  The  ama- 
teur radio  population  usually  knows  the 
truth  about  who  is  responsible  for  spear- 
heading new  rules,  technologies,  etc., 
and  we  just  look  foolish  when  we  always 
make  it  appear  as  if  everything  good  was 
a  League  idea. 

*We.  the  board,  officers  and  represen- 
tatives of  the  ARRU  resolve  to  spend  a 
little  bit  of  the  money  and  investments  we 
have  stashed  away  to  actually  help  fix 
some  of  the  problems  in  amateur  radio. 
Money  spent  on  a  national  amateur  radio 
ad  campaign  {not  an  ARRL  ad  cam- 
paign)—including  television  spots  on  Sat- 
urday morning  and  prime- time  TV.  edu- 
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cational  materials  with  some  relevance 
to  today's  youth  tArchie  is  hardly  a  char- 
acter that  today's  youngsters  know  or 
care  about)  and  with  an  aggressive  dis- 
tribution effort— would  be  money  well 
spent,  and  would  come  back  to  The 
League  in  increased  numbers  and  in- 
creased revenues. 

"We.  the  board,  officers  and  represen- 
tatives of  the  ARRL  resolve  to  remem- 
ber the  well-known  truth  that  competition 
is  good  for  business.  We  are  not  the  only 
magazine  publisher,  book  publisher,  con- 
test organizer  or  representative  body  In 
amateur  radio.  Acting  like  we  are  only 
makes  us  look  out  of  touch. 

'We.  the  board;  officers  and  represen- 
tatives of  the  ARRL,  resorve  to  take  a 
leadership  rote  in  attracting  young  peo- 
ple to  our  hobby,  no  matter  how  much 
the  old  white  men  we  represent  hate  it, 
Making  money  and  materials  available  to 
schools  who  no  longer  have  room  in  their 
budgets  for  radio  dubs  would  be  a  nice 
start. 

"We.  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  realize 
that  the  future  of  our  hobby— and  there- 
fore the  very  existence  of  the  ARRL— 
does  not  lie  in  a  bunch  of  retired  CW  op- 
erators banging  birthday  greetings  back 
and  forth  to  each  other  Our  future  lies  in 
(and  our  support  should  be  aimed  at) 
packet,  satellites,  spread  spectrum,  UHR 
microwaves*  digital  synthesis,  computer 
control  and  the  iifte.  Exchanging  signal 
reports  and  contest  numbers  may  be  fun 
for  a  weekend  every  now  and  then,  but  it 
isn't  where  the  future  of  amateur  radio 
lies  (rf  there  ^ a  future). 

"We.  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resorve  to  live  up  to 
our  own  motto — of,  by  and  for  the  radio 
amateur — instead  of  the  apparent  atti- 
tude we  so  often  display — of,  by  and  for 
theAHRL. 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL^resolve  to  work  with 
the  FCC  in  securing  benefits  for  radio 
amateurs.  Lawsuits  onry  make  us  more 
enemies  in  a  federal  agency  where  we 
have  precious  few  friends. 

-Wer  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  take  re- 
sponsibility for  the  legal  and  fair  opera- 
tion of  the  on-the-air  events  we  sponsor. 
Even  though  our  contests  are  popular 
the  vast  majority  of  U.S.  and  foreign 
hams  do  not  wish  to  participate.  We 
should  show  them  a  little  courtesy, 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  insist  lhat 
the  operators  of  our  station,  WlAWt  ad- 
here to  the  same  rules  that  all  other  radio 
amateurs  are  subject  to.  including  check- 
ing if  a  frequency  is  in  use  before  trans- 
mitting. 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  stop  try- 
ing to  take  over  the  complete  administra- 
tion of  the  amateur  radio  hobby.  Our  en- 
ergies should  be  spent  trying  to  improve 
our  members'  enjoyment  and  freedom, 
instead  of  trying  to  gain  exclusive  control 
of  things  like  calisign  allocation. 

"We,  the  board,  officers  and  represen- 
tatives of  the  ARRL,  resolve  to  develop  a 
sense  of  humor  and  realize  that  if  we're 
going  to  bill  ourselves  as  the  American 
amateur  radio  organization,  we  have  to 
be  willing  to  take  a  little  heat  now  and 
then." 


Jim  Gray  W1XU 
2W  Chateau  Ctrde 
PaysodAZ6554t 

There's  no  question  about  declining  solar 
activity,  but  each  month  brings  its  own  bright 
spots  In  spite  of  band  conditions,  DX  Is  still 
plentiful,  but  a  brl  harder  to  work  these  days, 
and  requires  better  operating  skills  as  well  as 
better  antennas. 

You  will  find  January  with  its  short  days 
simitar  to  December— but  gradually  irnprov* 
ing.  Noise  levels  are  down  and  the  bands 
from  160  through  30  meters  are  very  active 
during  ihe  evening  and  early  morning  hours. 
Twenty  meters  to  10  meters  Is  notable  for  the 
'early"  band  etosing,  shortly  after  dark  or 
even  sooner . . .  and  on  some  days  very  little 
activity.  "Therefore,  using  the  charts 
and  tables  will  be  even  more  helpful 
to  you  to  pick  the  best  limes  to  work 
DX. 

The  "Poor  days  (P)  are  likely  to 
be  surrounding  the  4th,  Sth,  15th  and 
25th  of  January,  as  shown  In  the  dai- 
ly forecast.  You  can  expect  a  day  or 
two  on  either  side  of  these  dates  as 
being  doubtful  (F-P)  with  condWons 
gradually  returning  to  normal  (G) 
within  another  day  or  two. 

For  those  who  may  be  Interested 
in  other  geophysical  effects,  look  for 
winter  storms  or  other  activity  of  con- 
sequence—particularly surrounding 
the  Sth  of  the  month  when  multiple 
alignments  occur,  and  on  the  4th. 
when  there  will  be  a  Venus -Saturn 
alignment.  Again,  there  will  be  a  day 
or  two  on  either  side  as  planets 
come  into  positions  of  alignment  and 
pass  through  them. 


Jim  Gray  W1XU 

earty  morning  hours.  Long-path  rjropagation 
available  on  many  days.  This  band  shares 
some  of  20  meter's  characteristics  and  much 
of  Ihe  40  meter  band's  behavior. 

40-60-1 60m:  These  are  Ihe  nighttime  DX 
bands-  You  can  expect  4C  to  be  your  best  DX 
band  from  late  afternoon  to  early  morning.  30 
meters  will  peak  for  DX  around  midnight  local 
time,  and  1 60  meters  will  be  best  during  earty 
morning  hours  and  just  before  dawn,  Short 
skip  NOT  possible  during  daylight  on  160. 
but  will  be  okay  on  60  and  40  from  about  500 
mites  or  so  during  days  and  longer  during 
evening  hours,  out  to  about  2,000  miles. 

Let  me  know  how  these  forecasts  work 
for  you.  Feedback  is  critical,  See  you  next 
month. 
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Synopsis 

10-1 2m:  FaiMo-good  daytime 
conditions  coring  most  days  WITH 
MORNING  OPENINGS  TO  EU- 
ROPE, AFTERNOON  OPENINGS 
ON  NORTH-SOUTH  PATHS  AND 
LATE  AFTERNOON  OPENINGS  TO 
ASIA  AND  THE  PACIFIC,  Short  skip 
1 ,000-200  miles  cbjriig  the  day. 

15-  17m:  Worldwide  OX  during 
daylight  hours,  with  openings  pretty 
much  as  shown  for  10-12  meters. 
DX  follows  the  sun,  Shol  skip  during 
the  day  the  same  as  1 0-1 2m, 

2  Dm;  Excellent  day  lime  condi- 
tions on  most  days,  WORLDWIDE 
DX  possible  with  short  skip  beyond 
500  miles  and  good  coast-to-coast 
propagation  within  the  USA. 

30m:  DX  into  Europe  in  the  after- 
noon  and  into  the  Pacitic  during  the 
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'Try  80  meters. 

The  bands  shown  represent  the  highest 
usable  a  these  times  on  "Good  Days." 

Note  that  the  lower  frequency  bands  open 
first  and  close  las L 


SUN 

MON 

JANUARY  1993 

TUE        WED       THU 

FRI 

SAT 

1  G 

2  G-F 

3  F-P 

4  P 

5  P-F 

6  F 

7  F-P 

8  P 

9  P-F 

10  F-G 

11   G 

12  G 

13  G-F 

14  F-P 

15  P-F 

16  P^F 

17  F-P 

18  P 

19  P-F 

20  F-G 

21  G 

22  G 

23  G-F 

24  F-P 

25  P-F 

26  F-G 

27  G         26  G 

29  G 

30  G 

31  G 
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FT-890AT 

Compact  HF  Transceiver 

•  Automatic  Antenna  Tuner 
Hybrid  High  Speed  Design 
Covers  160-10  meters 

•  I. P.O.  Intercept  Point 
Optimization 

•  DOS- Direct  Digital  Synthesis 

•  F.S.P  Frequency  Shift  Speech 
Processor 

•  General  Coverage  Receiver 
100  KHz  to  30  MHz 

•  Pass  Band  Shift  and 
30db  Notch  Filter 

•  Noise  Blanker  with 
Adjustable  Pulse  Width 

■  Built-in  Iambic  Keyer 

•  32  Memories  plus  20  VFOs 

•  FM  Repeater  Operation 
Automatic  10  Meter  Repeater 
Offset  w/Seieetable  CTCSS 
Encode 

•  All  Mode  Squelch 

•  DFCS-Duct  Row  Cooling 
System 

•  Accessories: 

Contact  your  Dealer  lor 
full  details. 


>  'ield  days  and  contesting  are  challenging.  We 
built  the  FT-890AT  for  times  when  you  need  the  high 
performance  of  a  base  station  -  like  the  FT-1000  -  but 
the  practicality  of  a  compact  rugged  mobile.  In  fact, 
the  FT-890AT  is  the  mobile  version  of  the  FT-1000, 
Designed  to  be  the  worlds  smallest  HF  with  a  built-in 
antenna  tuner*  its  superior  receiving  performance  is  a 
direct  result  of  FT -1000  technology. 

Since  field  work  is  demanding,  the  front  panel 
has  been  simplified.  Seldom  used  VOX  controls  are  on 
the  back.  For  faster  TX/RX  switching,  the  FT-890AT 
has  two  direct  digital  synthesizers  (DDSs).  With  its 
unique  duct  flow  cooling  system,  die-cast  aluminum 
upper  case  and  heat  sink,  the  FT-890AT  can't  be  beat 
for  superior  field  work  and  DX-peditions, 

Not  just  a  "field"  radio,  with  the  optional  FP-800 
AC  Power  Supply.  MD-1C8  Desk  Mic  and  YH-77ST 
Headphones  you've  got  a  performance-plus  base 
station  loaded  with  features  and  affordably  priced 

To  see  what  that  means  for  you,  contact  your 
Yaesu  dealer  today. 


Duct  Flow  Cooling  System  (OFCSI 
Rugged  aluminum  top  panel  heat  sink  and 
internal  thermally  switched  fan  draws  air 

through  the  heart  ol  the  transceiver 


Coolmg  Fan  Rawer  Amp  Unit 

Fan  Motor 


Built-in  Antenna  Tuner 


Tunes  most  antennas  160-10  meters. 


Performance  without  compromise: 
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DVS-2  (Optional) 

Digital  Voice  Recorder 

with  16  seconds  of  memory 

eacfronRXandTX. 

C1 1 992  Yaesu  USA,  1 7210  Edwards  Road.  Cerritos^ 

Specfetiofls  wOfKlto  change  without  notice  Specifications  guaranteed  onty  within  amaiatif  bands. 
Some  5CMssor?&5  and/or  opTicns  arc  standard  m  certain  areas.  Chrefc  with  your  iocaJ  Vaesj  dealer  tor  s: 
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Equipped  with  the  latest  advanc 
in  communications  technology, 
Kenwood's  TS-8505  is  o  compe 
tion-class  HF  transceiver  with 
platinum  credentials.  J 

•AIP  {Advanced  Intercept  Point)  system 

•  Internal  automatic  antenna  tuner  or 
external  antenna  tuner  (both  optional) 

•Ultra-fine  (1Hz)  tuning 

•Tunable  IF  notch  filter 

•IF  slope  tuning 

•Optional  DSP  (digital  signal  processor) 

•General  coverage  receiver 

« 100W  power  output 
RF  output  is  1G0W  (40W  in  AM  mode). 

•  Wideband  general  coverage  receiver 

The  TS-8 5 OS  covers  olf  Amateur  bonds  from  160  to 
meters. 

•  1 00  memory  channels  with  multi-scan 
functions 

Of  the  1 00  memory  channels,  90  ore  available  for 
independent  storage  of  TX  and  RX  parameters.  This  r 
especially  useful  k  FM  repeater  use.  In  addition  to 
prcgiommable  memory  channel  lock-out,  there  is  gro 
scan,  programmable  band  scon,  and  variable  scon  sp 

•  Kenwood's  AIP  system  for  clearer  recepf k 
AIP  (Advanced  Intercept  Paint)  is  on  exclusive  circuit 
design  that  increases  dynamic  range  to  108dB. 

■  Automatic  antenna  tuner 
The  TS-8505  features  an  antenna  tuner  (builHn  w 
optional)  that  au  Tom  at!  tally  searches  for  minimum  S 
on  ail  bands.  The  AI-300  external  timet  fs  afso  availc 

■Ultra-fine  [1  Hz)  tuning 
The  Direct  Digital  Synthesizer  (DOS)  and  digital  PLL 
system  can  control  the  frequency  in  IHr  steps. 

•Tunable  IF  notch  filter 
Provides  highly  selective  filtering  with  about  40dfi  o> 
attenuation  (for  all  modes  except  FJYI). 

•  Optional  DSP 

The  DSP-1 00  con  be  installed  to  provide  gieater  sigi 
quality,  improved  CW  operation,  and  many  other  be 
You  can  actually  tailor  your  CW  wave  form,  and 
"highlight"  your  SSB  signal. 
•Choice  of  accessaries 
Two  matching  power  supplies,  the  PS-52  and  PS-31 
available,  as  well  as  a  complete  line  af  optional 
accessories.  Contact  your  authorized  Kenwood  Arm 
Radio  dealer  for  details. 
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HF  Transceiver 


KENWOOD  U.S.A.  CORPORATION 

CGPtfMUNlCATjONS  &  TEST  EQUIPMENT  GROUP 

P  O.  BOX  227*5.  220%  E_  DonrtgUftz  Sim!.  Long  Beach. 

CA  9Cfl0t-5745 

KENWOOD  ELECTRONICS  CANADA  fNC. 

6070  Koslrcl  Hoatt  MBsronuga.  Oniano.  Can*tia  L5T  ISS 


